


YOUR CHOICE-smart either vvay 
• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format - software selectable 

• High resolution 7 x 12 matrix characters- P-31 green phosphor 

• Upper/lower case character set- plus graphics character set 

• 56-key alphanumeric keyboard- plus 12-key cursor, numeric pad 

• Internal editing functions- insert, delete, scroll, roll, slide, etc. 

• Parallel printer 1/0 port 

• 50 to 38,400 baud operation - programmable 

• Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212- twelve-inch diagnonal screen or 8209- nine-inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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What Cromemco computer card 
capability can do for you 

The above diagram shows in a func
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT 1/0 

ll1e range of capabilities and versatility 
you can draw upon is enormous. · 

In processors, for example, you have a 
choice of CPU's including o�:�r extremely 
usefl'll new 110 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/0. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have· a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 

You have an unprecedented selection 
of memory including our .unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

lOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with ou� cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system ir':lto operation. 

' 

Finally, Cromemco offers you the 
strongest software support in the industry 

CromemeoTM 
n c o  p o  a t e d  

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter
minals, printers, color monitors and disk 
drives. 

CONTACT YOUR CROMEMCO REP 
There is even more capability than 

we're able to describe here. 
Contact your Cromemco rep now and 

get this capabiiJty working for you. 

CROMEMCO COMPUTER CARDS 
• PROCESSORS - 4 MHz Z-80 A CPU, single 

card computer, 1/0 processor • MEMORY -
up to 64K including special 48K and 16K two
port RAMS and our very well known 
BYTESAVERS<�> with PROM programming 
c;1pability • HIGH RESOLUTION COLOR 
GRAPHICS - our SOl offers up to 754 x 482 
pixel resolution. • GENERAL PURPOSE 
INTERFACES -QUA DART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7 -channel 0/A and ND converter, printer inter· 
face, floppy disk controller with RS-232 inter
face and system. diagnostics, wire-wrap and 
extender cards for your development work. 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 
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Management Information Display Ultrasonic heart sector scan High-resolution display with alphanumerics 

Get the professional color 
display that has 

BASIC/FORTRAN simplicity 

LOW-PRICED, TOO 
Here's a color display that has 

everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
·that use simple BASIC- and FORTRAN
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

•u.s. Pat. No. 4121283 

Model SDI High-Resolution Color 
Graphics Interface 

HIGH RESOLUTION 
The SOl's high resolution gives a 

professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate otJtput signal. is produced .for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SDI we also offer an 

optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 
The Model SDI has been used in scien

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

Crotnenaeo 
·i n c o r p o r a t e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 • (415) 964-7400 
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In The Queue 
Volume 6, Number 5 

Features 
3 6 Extended Color BASIC for the TRS-80 Color Com

puter by Stan Miastkowski I Fast. easy. and inexpensive graphics are final
ly available for personal computers with this new system from Radio Shack. 

46 The Commodore VIC 20 Microcomputer: A Low
Cost, High-Performance Consumer Computer by Gregg 
Williams I The VIC 20 has color. sound. graphics. and expandability. and 
sells for S299.95. 

66 DC Motor Controls: Build a Motorized Platform by 
Steve Ciarcia I Appropriate circuits can very precisely control permanent
magnet DC motors. 

1 2 8 Washington Tackles the Software Problem by 
Christopher Kern I Recent court decisions pave the way for more software 
protection against piracy. 

1 40 Legal Protection for Computer Hardware and 
Software by Stephen A Becker I An oveNiew of patents. copyrights. and 
trade secrets. and how they relate to computer software and hardware pro
tection. 

1 52 Wire-Wrapping and Proto-System Techniques by 
Adolph Mangieri I Construction of homebrew designs is greatly aided by 
the complete wire-wrapping systems from Vector Electronics. 

1 7 1 Speeding Up TRS-80 Graphics by Ronald Bobo and 
John Knoderer /Improve the response time of BASIC graphics displays on 
your TRS-80. 

2 04 An Integer Math Package for the 8080 by Bruce D 
Carbrey I These routines are useful when you need arithmetic operations on 
signed I 6-bit numbers. 

2 80 Using Interrupts on the Apple II System by George 
M White I The use of interrupts in the 6502 microprocessor is demonstrated 
using an Apple II. 
296 Digital Plotting with the Apple II Computer by 
Richard C Hallgren /Interface an x.y plotter directly to an Apple II with a 
minimum of hardware. 

3 1 6 Recursion and Side Effects In Pascal by Robert 
Morris I The use of global and local variables can change how a program 
works. 

3 2 6 DEMONS: A Symbolic Debugging Monitor by A I 
Halsema I Debug your machine-language programs for 6800-based systems 
using instruction mnemonics. 

3 60 Build a Super Simple Floppy-Disk Interface, Part I 
by James Nicholson and Roger Camp I Ten integrated circuits can provide 
all the features of a commercial disk controller at a fraction of the cost. 
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408 A File Catalog System for UCSD Pascal by Edward 
Heyman I Keep track of all those scattered files with this organization 
system. 

4 3 6 Numerical Methods In Data Analysis by Toan c 
Nguyen I Gauss-Jordon elimination and the Newton-Raphson method can 
be used to find the function cuNe that best fits a set of empirically deter
mined data. 

Reviews 
2 2 The Epson MX-80 and MX-70 Printers by Kevin Cohan 

1 06 BYTE's Arcade: Star Raiders by Gregg Williams: Super 
Nova by Bob liddil; Tranquil ity Base by Robin Moore: Asteroids in 
Space and Planetoids by Oliver Holt 

1 48 Dancing Demon from Radio Shack by Elizabeth Cooper 
and Yvon Kolya 

248 Super STEP by Stanley D Robbins 

2 54 Wordsmith by Mark Dahmke 

Nucleus 
6 Editorial: How Can We Stop Software Piracy? 

12 Letters 

I 02, 236 System Notes: Improve TRS·BO Disk Operation: Add an External Data 
Separator: Faster BASIC for the Ohio Scientific 

122, 430 Programming Quickies: Using Page Two with Apple Pascal Turtle 
Graphics; Printf for the C Function Library 

126 Cartoon 

186 Education Forum; Getting Problem-Solving Advice From a Computer 

198 Desk· Top Wonders: A Chessboard Journey on the Tl·59 Programmable 
Calculator 

228, 378, 452, 458 Technical Forum: Print Your Own Bar Codes: UPC Bar 
Codes With the Centronics 737; PAPERBYTE'" Bar Codes with Integral Data 
Systems Primers; Favorite Benchmarks and Other Programs: Build a Noise
Based Random-Number Generator: Fast Fourier Comes Back 

232, 252 BYTE's Bugs 

244, 380 Book Reviews: Principles of Interactive Computer Graphics. 2nd 
Edition; Travels in Computer/and. or Incompatibilities & lntelfaces 

262 BYTELINES 

278, 428 BYTE's Bits 

384 Ask BYTE 

394 Software Received 

398 Books Received 

404 Clubs and Newsletters 

44 7 Event Queue 

463 What's New? 

51 0 Unclassified Ads 
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In This Issue 
Did you know that the Vikings were notorious pirates? In Robert Tinney's 

striking cover painting, executed from an original design by Jonathan Graves. 
the floppy disk is the "sail" that powers the underhanded business of soft
ware piracy. Included are several articles on the legal aspects of protecting 
software from unscrupulous pirates: Chris Morgan's editorial, "How Can We 
Stop Software Piracy?" (page 6); Christopher Kern's "Washington Tackles the 
Software Problem" (page I 28), and Stephen A Becker's "Legal Protection for 
Computer Hardware and Software" (page I 40). 

Other noteworthy articles in this issue include in-depth examinations of the 
Extended Color BASIC for the TRS-80 Color Computer, the new Commodore 
VIC microcomputer, and the Epson MX-70 and MX-80 printers. And this issue 
begins a new occasional feature on microcomputer video games called 
"BYTE's Arcade." 
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" ... stands well above 
other S-100 graphics dis
plays in its price and per
formance range." 

BYTE, Product Review 

" . . . better monochromatic 
. display .... " 

ELECTRONIC DESIGN, 
1981 Tedmology Forecast 

MICR.OANCELO 
IDGH RESOLUTION GRAPIDCS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz ZBO 
microprocessor 

60 hertz real
time clock 

8 level interrupt 
tie-in 

IEEE SlOO bus 
compatible 

Screenware™ Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 
An optional software superset of Pak I which 
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter
minal I/0, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Screenware TM 

Pak I operating 
system 

32KRAM 
isolated from 
host address 

space 

High speed 
communications 

over parallel 
bus ports 

And now ... COLOR!! 
The new MicroAngeloTM Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 

chosen from 16.8 million through the program
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink
ing bit plane, and a highly visual color editor are 
standard. 

SCION 
8455-D Tyco Road • Vienna, Virginia 22180 • TWX: 710-831-9087 • (703) 827-0888 
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When you don't have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTONE"'. 

With today's concerns about increasing 
costs and declining productivity irs true 
more than ever that any project worth do
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store. you 
must carefully schedule your manpower. 
dollars and time in order to maximize pro
ductivity. 

MILESTONE is a critical·polh·nelwork· 
analysis program. II runs on a desktop 
microcomputer. is inexpensive and simple 
enough for anyone to use. 

For MILESTONE a project is simply any 
task made up of steps that must be per
formed in sequence. After dividing a pro
ject into ifs composite steps, MILESTONE 
can help you plan, schedule and control 
the project. 

MILESTONE treats your project as a series 
of activities. Each activity has a name. 
duration, capitol cost. mix of manpower, 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses to link all the jobs 
together into an overall project schedule. 
Everytime you add a new activity or make 
change to an existing one, the entire 
schedule is recomputed and the results 
are immediately redisplayed on the 
screen. 

MILESTONE requires 48K RAM & CP/M. 
Also available for Apple Pascal or UCSD 
Pascal Operating System. Formals: 8" 
single density IBM soft-sectored, NorthStar 
DD. Micropolis Mod II, Superbrain 3.0, Ap
ple II. Price is $295. Manual alone-$30. 
Add $7.00 for shipping. 

SOFTWARE 
SOFTWARE 
DIGITAL MARKETING DIGITAL MARKETING 

2670 CHERRY LANE 
WALNUT CREEK· CA 94596 

(415) 938-2880 

fv'610'-e rro.:t;!frak Og::nc SOII\-..c:re CPJM trexi"'fl'Ok Dg;oJ 
ReseaCh LCSD tro:len"Crk �11s lhverslly CA /leple Posed 
rro:terrok Ai::Pe Co"rp.Jters 
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Editorial . 

How Can We Stop 
Software Piracy? 

Chris Morgan, Editor in Chief 

Software piracy is rapidly becoming a major problem in the personal com
puter field. The casual copying of programs by computer hobbyists, although 
not at the epidemic stage, is frighteningly commonplace. Many people fail to 
see (or prefer not to see) that the practice is not just illegal-it's unethical. 

But what about making backup copies of important software? What hap
pens if your small business' direct-mail program "dies"? Without a backup, a 
businessman's only recourse is to return the disk to the manufacturer and hope 
it won't take longer than a few weeks to get a replacement. Manufacturers 
understand the problem, and have designed some floppy-disk-based programs 
that allow the user to make one backup copy. After this, software "jamming" 
information is automatically added to the original floppy disk to theoretically 
prevent additional illegal copies. In practice, though, enterprising software ex
perts can crack the protection mechanisms and make copies at will. 

The industry is faced with a dilemma: how does the manufacturer serve the 
customer's legitimate need to make backup copies, while protecting his expen
sive software investment? There are two possibilities: put the would-be soft
ware pirate at a disadvantage if he makes an illegal copy, or, better still, make 
it virtually impossible for the pirate to make a copy. 

The Persuasion Route 
Let me make a not-too-perfect analogy between the software industry and 

the record industry. When tape recorder sales began to increase during the ear
ly 1970s, record industry executiv�s predicted that record sales would plum
met because of private off-the-air taping. But, in fact, record sales climbed 
steadily throughout the decade. Why? My opinion is that when people think 
of a recording, they think of the entire package: the album artwork, the liner 
notes-in short, there is more to a recording than the soun<;l. coming from a 
pair of loudspeakers. In much the same vein, there is more to a piece of soft
ware than the object code: there is the documentation, for instance. 

The need to make a copy of the documentation is an additional nuisance for 
the software pirate. It costs money to make photocopies. Then there's the 
registration card: legitimate owners of software are often put on mailing lists 
to receive updates to their programs as well as information about new pro
grams from the manufacturer. A cheap and effective way for manufacturers to 
fight the pirate is to creatively exploit the latter idea . At the risk of overgener
alization, computer-science people tend to be obsessive-compulsive in their 
psychological makeup, ie: they hate to miss out on any details about a product 
they buy-especially a piece of software! 

I mentioned earlier that this was a less-than-perfect analogy. The problem is 
that a $9.95 recording is one thing-a $600 program is quite another. The 
above-mentioned tactics might help the manufacturer of a $30 or $50 piece of 
software, but temptation becomes powerful indeed when the price tag reaches 
three or four figures. 

Editorial continued on page 10 



Introducing the COLOR CONNECTION™ 
Plug A TRS-80* Color 
Computer into the World of 
System-50TM Computing. 

@) 
® 

Now you can e�pand Tandy's exciting new TRS-
80* Color Computer using pmven System-50 
products. Expansion possibilities are limitless. 
And expansion is easy. Plug one end of the 
COLOR CONNECTION into the Program 
Pak* connector of the Color Computer. 
Plug the other end into a System-50 bus 
motherboard. Now add the functions you 
want, selecting from an inventory of 
standard modules manufactured by 
competent, long-established firms 
- from the inventory of solid per
formers, like P.ercom Data 
C ompany. 

Mini-disk storage - today! 
Available off-the-shelf for your ex
tended system is Percom's field
proven LFD mini-disk system. The 
fii:st choice of kr10wledgeable 680X 
computerists since 1977, Percom 
LFD mini-disk systems come com
plete, ready to plug in and run. File 
storage capacities range from 102 
Kbytes fm a one-drive LFD-400™ 

system to almost 0.6 
Mbyte for a three-drive 
LFD- 800™ system. 

Get serious! 

For serious computing like 
word processing add the Per
com ELECTRIC WINDOWM. 

This memory-mapped video 
display card features instant 
display updating, software

defined full display formatting 
- up to 80 characters by 24 

lines, an extendable character 
generator that generates fully
formed upper and lower case 

characters, and more. The 
ELECTRIC WIND@W pro

vides either composite or sepa
rate sync-video output, and 

interfaces a standard black-&
white video display monitor. 

Beyond 16K 
Another option is incremental 

memory expansion. Add 8-, 16- or 
24-Kbytes of static RAM with our 

M24SS card; 16-, 32- or 48-Kbytes of 
dynamic RAM with our M48DSS card. 

The COLOR CONNECTION prevents 
contention between internal computer mem

ory and external memory. 

System Requirements 

The COLOR CONNEC
TION interfaces a TRS-80* 

Color Computer· to a System-
50 bus motherboard. Power for 

the COL O R  C ONNECTION is 
obtained from the computer. Power 

The right motherboard 

for the exteRded bus cards must be pro
vided by an external soun;e, such as Percom's System-50 
Power Supply, The COLOR CONNECTION provides for 
disabling the computer internal memory at 8-Kbyte 
boundaries to prevent contention with external memory. 

Fast mini-disk storage, full-format alphanumerics and 
memory add-on are obvrous expansion possibilities. The 
optional Percom System-50 Motherboard allows you to 
consider the less obvious. This sev,en-slot motherboard 
not only can be self-extended, but also can be extended 
with our 30-pin 110 motherboard. The richness of readily 
available peripheral interface cards provides an uncom
mon degree of expansion flexibility. 

The System-50 (SS-50) bus community. With a TRS-80* 
Color Computer and the COLOR CONNECTION, it's 
yom world. Enjoy! 

The COLOR CONNECTION . . . . . . . . . . . . . .  $99.95 

Quality Percom products are available at Percom dealers nation
wide. Call toll-free, 1-800-527-1:592, for the address of your 
nearest dealer, or to order direct from Percom. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

PRICES DO NOT INCLUDE SHI PPING AND HANDLING. 

�M t rademark of Percom Data Company. Inc. 
• trademarl< of Tandy Radio Shack Corporation which has no relationship to Percom Data Company·. 

( �Eflll()M] 
PERCOM DATA COMPANY, INC. 211 N. KIRBY GARLAND. 1EXAS 75042 

[2141 272-3421 
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A simple algorithm 

We work witl:l the serious  systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high quality 
IEEE/696 S-1 00 mainframes on the market. Choices in
clude three mainframes in rack-mount or table-top pack
ages with complete board sets, to serve as the building 
blocks for you r  8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The f factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products ... fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 

Choose from mainframe options ... 

Select from three packaging options: Rac.k-mount, table
top or front panel models. All three feature our 20 slot 
S-1 00 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series WM 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack
age offering, or develop on one version and market 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break
points, trigger scopes, single step, slow step and more. 

• Front Panelless desk top model-a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version -features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 

*In Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: "For your integration problem, lntersystems has a solution." t Registered trademark of Zilog, Inc. 



Board level options ... 

lntersystems mainframe packages, 
equipped with Series II  boards, are opera
tional in both 8 and i 6 bit settings and 
support extended addressing in both 1/0 
and memory space, recognizing 16 bit 

1/0 addresses and 24 bit memory 
addresses. just look at 

these individual 
fea tures; 

• MPU-80 -uses a Z-80, 8 vectored in
terrupt lines and two 4K windows to ad
dress up to 1 Megabyte of RAM without 
bank select. 

· • 64KDR---:sophisticated refresh circuitry 
allows unlimited DMA and absolutely re
liable operation without wait states. 

#Registered trademark of Digital Research 

• 6 Sl/0- six individually software
controllable serial 1/0 ports with op
tional interrupts. �ach can. run .RS 232 at 
up· to 1 9,200 BAUD, as can our Vl/0 
board. 

• Vl/0-.,-has two seria,l ports;/two 8-bit · 
parallel outpuit 'and 

'
tw0 8-oit parallel • 

input ports plus 8 individually controlla
ble CGmmand lines and 16 levels of vee-· 
tor:ed interr.upts. . 

• FDC 11-cin DMA up to a full track into 
1 6 Megabytes of memory. Optionally 
gener.a:tes interrupts, ancl handl.es'.up to 
. four 8"' floppies, 

• MPU-8000- available with the non
segm�nted Z-8002t, which direqly adc 
dresses· 64K, or the segmented Z-800� t, 
which can directly address 8 Megabytes. 

. 
Extended sy�teins

' 
options ... 

Interfacing disk drives is not a trivial mat
ter, so wher:t your. objectives and re
sources dictate yot1 spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con
figuration we provide . . .  again, fully as-

, 
sembled and tested and covered under 
one warranty. 

Or our complete 
Pascal Development System� 

We . use it for' our own hardware and 
software development. It includes ·either 
tabl�rtop mainframe, two 8" floppy disks, 
128K 'RAM, CP /M11, ar:td lntersystems 
Pascai/Z™ compiler and Cache BIOS™. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS. al:ltomatically 
buffers whole tracks, eliminating most 
disk ac:cesses. This delivers up to three 
times. the throughput of a.ny other 
floppy-based system we know and is 
equal to many small hard disk systems. 

The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify cor.Jtrbl· charac� 

ters to enable special features such as. 
diagnostic output to trace program execu
tion. It can also .provide remote 1;(0 to 

lir.\1< your system"to almosf. any 
other computer, 

.----==-..... ·· large or small. 

And i-t's reliable. The Cache BIOS System 
rUnS COntir:tU0U? hlemory t�StS when idle, �· 

· and verifies With a Read after Write and ,. 
.Read after Read. 

And the system also inc'ludes our 
Pascai/Z, a true native compiler pro
ducing ROMable and Re-entrant !=Ode. It 
features a minimum of extensions chosen 
for the dev�lopment of your scientific and 
business applications. And it's compati
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 1 6 bit applications. So what you 
write now is right later. 

One choice you won't have to m�ke .. . 

We don't believe you should ever have to 
sacrifice good te<:hnical support to find a 
good product. We'll back you to the hilt 
with ser.vices like free technical consul-ta
tion, board-swapping, diagnostic

· 
pack

CJ.ges, and doc�:� mentation that give? y0u 
all you need to integrate, operate and 
maintain your system .. . right down to 
schematics of the boards. 

Your solution should be clear. 

Whether you're integrating for scientific,, 
governmental or commercial applica
tions, lntersystems can provide a Delta for 
your Epsilon. 

Talk to us today. 

Ithaca lntersystems Inc., 
Dept. B 
1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 1 4850 

Phone 
(607) 257-0190 

Dm11keu��J)��91P.gQ�'" 
Micros for bigger ideas. 

Circle 206 on inquiry card. 

"'Trademark of Ithaca lntersystems, Inc. 

·, 1". 



Editorial---------------------------------------------------------------

Technological Measures 
The ultimate answer is to make it so difficult and costly 

for the pirate to make copies that the problem goes away. 
A good first step is to put teeth into software protection 
laws. The revised copyright act of 1976 had a major im
pact on phonograph record pirates because of the much 
more stringent penalties for convicted offenders. You 
may have noticed the®sign on commercial records and 
tapes: it's an indication that they're protected by the new 
law. (For further legal background, including informa
tion on the latest Supreme Court decisions, see 
'Washington Tackles the Software Problem," page 128, 
and ''Legal Protection for Computer Hardware and Soft
ware," page 140. )  

We come next to the most intriguing weapon in our 
arsenal: hardware "locks" on the software. The concept 
of the J.D. ROM is a recent development now being used, 
among other places, in conjunction with a program called 
RCS/Micro Modeller, developed in England by In
telligence (UK) Limited. The program allows a person to 
use an Apple II computer to create financial planning 
models and high-resolution color displays featuring pie 
charts, histograms, and so on. A novel feature of the pro
gram is its "electronic slide show" capability: a hand-held 
control, similar to a slide projector control, plugs into 
one of the paddle ports of the Apple and allows the user 
to cycle through an electronic "slide show" on the video 
screen. Built into the control is a special ROM containing 
an identification number that is duplicated on the pro
gram floppy disk. The program periodically checks for 
the presence of the I .D.  ROM. If it's not found, the pro
gram crashes. 

This technique puts one more stumbling block in the 
way of the pirate, and it does not add appreciably to the 
to,tal cost of the software (the I. D. ROM costs about $20) .  
Alas, there are some experts in Europe who have cracked 
the code of another I .D.  ROM used in conjunction with a 
program called Wordcraft, which is being distributed by 
Commodore in England. So the technique, while making 
it much more difficult to copy software, is not the 
ultimate ans�er. Still, I welcome this type of innovative 
approach to a mind-boggling problem. Readers interested 
in further information about the RCS/Micro Modeller 
program (not yet available in the United States) should 
contact David Low, ACT (Microsoft) Ltd, 5/6 Vicarage 
Rd, Edgbaston, Birmingham B15 3ES England . 

Two of the most promising solutions to the software 
protection problem come from West Coast inventor 
Marc Kaufman. He has filed a patent for an "execute
only ROM," a new type of read-only memory which pro
duces a sequence of executable code in the normal man
ner, but prohibits the user from randomly accessing 
memory addresses. As Kaufman explains, the user begins 
execution of the program at a known address. A "secret" 
executive routine, built into the ROM, contains a table of 
the legal next steps for every given step in the program. 
Only those steps listed in the table can be accessed by the 
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user. For example, if the program contains a branch to 
one of two places, only those two places can be examined 
by the programmer at that time. If a program contains 
enough branches, it would take an inordinate amount of 
time for the user to run through every permutation of the 
program to get a complete listing of the code, even if a 
computer did the searching. Kaufman is presently work
ing with both hardware vendors and users to develop the 
idea. An unreadable EPROM is also in the works, en
abling the do-it-yourselfer to create secure programs. 

Kaufman's second idea is to add a ''black box" to a per
sonal computer. Every piece of software would come 
with a magnetic key (or other type of hard-to-duplicate 
key) that plugs into the black box and contains a coded 
I .D.  number that matches the I .  D .  number on the floppy 
disk. The program resides on the disk in encrypted form. 
In order to decode the program, the key must be plugged 
into the box. With this scheme, the user can make as 
many backup copies as desired, but only one of them can 
be used at a time. The drawback to such a system is the 
need for the black box. But if the idea catches on, the 
price would probably come down. Interested readers can 
contact Marc Kaufman at Kaufman Research, 14100 
Donelson PI, Los Altos Hills CA 94022. 

Stopping the pirate is vital. Piracy has reached near 
epidemic levels in Europe, where it is not uncommon for 
an entire computer club numbering in the hundreds to 
line up their computers and make hundreds of copies of 
programs from United States manufacturers for the use of 
the entire club I Then there is the phenomenon of the 
"software library." Some of them are legitimate, but all 
too many cavalierly offer copies of programs to their 
members at a fracti�n of the retail cost. 

Illegitimate copies of programs threaten the fabric of 
personal computing. The software innovators in our field 
must be compensated fairly for their work, or we will no 
longer see the high-quality programs that currently grace 
the marketplace. 

I welcome comments from readers about this all
important issue, and would like to begin a dialog featur
ing your comments. Please send your thoughts to: Soft
ware Protection, c/o BYTE Publications Inc, POB 372, 
Hancock NH 03449. • 

I''Ulii;IC::i I"'UIII;Y 
BYTE is continually seeking quality manuscripts written by indi

viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by I 2 inch, 
30.5 by 22.8 em), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, 70 Main St, Peter
borough NH 03458. 

Articles which are accepted are purchased with a rate of up to 
$50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"80MB") are presented with bonus checks of S I 00 and S50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 

Circle 385 on inquiry card. --+ 



Apple I/O Interfaces. Spells Success Three Ways. SSM 
SSM helps you get the most from your 

Apple II* computer. Choose from three 
general purpose interface boards. With flex
ibility and prices that translate to big savings. 
Now, and when you upgrade. 

Serial (ASIO™). Our ASIO gives you a 
full-duplex RS-232 interface. Plus jumper
selectable rates from 110 to 9600 baud. You 
also get software control, three handshaking 
lines and two output plugs-so you can con
nect your Apple to a modem or to a 
terminal/printer without 
modifying the cable. 

Parallel (APIO™). For 
p arallel interfaces, our 
APIO offers two 8-bit 
bidirectional ports. We also 
include additional interrupt 
and handshaking lines, plus 
software control of the in-
terface configuration and data 
direction. Cables for Centronics 
and other printers are optional. 

need a sometimes-serial or a sometimes
parallel operation. This single-board solution 
packs a lot of performance for the price. 
Thousands are now being used. It even lets 
you operate both ways-simultaneously
under Pascal, or with special drivers. 

All three boards feature powerful firmware 
so you don't have to write software to use 
them. The ASIO and AIO include cables. 

Whether you're an OEM or end-user, we 
can supply virtually any quantity you need. 

Quickly. Even in kit form. 
For the latest word on these, 
see your local computer 
dealer. Or call tis today. 
You may also want to look 
into our cost-effective 
A488™ board which con
verts your Apple II into an 
IEEE-488 controller.  

SSM Microcomputer Products, Inc., 
2190 Paragon Drive, San Jose, CA 
9513 1. (408) 946-7400. (TWX 
910-338-2077. Telex 171171.) Or Both (AIQ™). Choose our 

tried and proven AIO when you SSM Microcomputer 
Products, Inc. 

• Apple and Apple II are trademarks of Apple Computers Inc. 
ASIO, APIO, AIO and A4S8 are trademarks of SSM Micro
computer Products, Inc. 



..J 

Educational Dialog 

As a junior-high-school teacher with 
several years of experience, I want to call 
into question some of the underlying as
sumptions in Seymour Papert's "New 
Cultures from New Technologies." (See 
the September 1980 BYTE, page 230.) 

Mr Papert seems to believe that chil
dren and child-initiated explorations are 
inherently good and, conversely, that 
parents, teachers, schools, and their limits 
and expectations are inherently bad. Also, 
he seems to believe that all learning can 
and should be as swift, natural, accurate, 
and frustration-free as the learning of 
spoken language, and that learning by 
rote or rite is without meaning and is 
harmful to the child. 

To the first supposition, I can only re
ply that there is a time and place to be 
child-centered, and a time and place to be 
goal-directed. To the second supposition, 
language acquisition has little to do with 
other types of learning-it is a highly 
specific capability that is "hard-wired" in-

Letters 

to the brain from birth. Finally, rote and 
rite learning are common elements in 
spontaneous children's play, to say 
nothing of adult culture. 

Piagetian learning is at best an unfor
tunate choice of words on Mr Papert's 
part, because Piaget did not focus on 
learning at all. He studied the cognitive 
processes in children that depended on 
maturation, not learning, and were indeed 
highly resistant to any learning ex
periences he was able to devise. His great 
contribution to education was to point 
out that there are thresholds and there are 
ceilings to what an immature mind can 
learn. The insight-oriented "new math" 
failed in public education for this reason: 
its proponents were asking grade-school 
children to perform abstract reasoning, 
which Piaget terms formal operations, 
before they were ready to do so. 

Anyone wishing to teach young chil
dren to program computers, regardless of 
formal language instruction, had better 
remember a few things: Piagetian formal 
operations begin in adolescence. It is not 

FINALLY, A COMPREHENSIVE 
SOFTVVARE CATALOGUE THAT 
ISN'T HARD ON YOUR VVALLET. 

Like you, we were appalled 
that some software catalogues 
cost twenty bucks or more. So 
we decided to do something 
about it. We've put together 
our own software catalogue. 
And we're selling it for a lot 
less. Less than the price of this 
magazine, in fact. 

It's the new Micro Dimen
sion's Software Catalogue and 
it contains a full complement 
of computer programs. Busi

ness, educational, games- entertainment and utility. All �:���- With descriptions that include systems r:§Bequire-

So pick up a copy at your local computer store. 
After all, a software catalogue shouldn't have 

to cost as much as the software. 
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safe to assume that a preadolescent is do
ing what you think he is doing, in the way 
you think he is doing it, or for the reason 
you think he is doing it .  You ignore Piaget 
at your own peril. 

In summation, no single development is 
going to revolutionize education, because 
it is a "soft" field-too many factors are 
operating already. The computer prob
ably will be the biggest thing ever to hit 
the field, but not for the reasons Papert 
thinks. 

Charles Heckel 
1624 Hillcrest 
Glendale CA 91202 

Seymour Papert Replies: 
I agree with Mr Heckel that one ignores 

Piaget at one's peril. I have tried not to ig
nore him. I spent about 5 years working in 
his center for Genetic Epistemology in 
Geneva, Switzerland. In my book Mind
storms: Children, Computers and Power
ful Ideas, I argue that our work on Logo is 
in the spirit of Piaget's theory even if it 
seems to contradict some of his empirical 
findings. 

I grant that children in many countries 
have been found to follow a fixed pattern 
of intellectual development. I grant that 
psychologists have failed when they tried 
to change this pattern of development by 
exposing children to a few hours of special 
treatment under laboratory conditions. 
But, I argue in Mindstorms that the 
penetration of computers into the lives of 
children (indeed into the whole culture) 
will exert a much more massive influence 
on intellectual development than any ex
periments in the past. I suggest that it is 
possible that these more massive in
fluences will have correspondingly mas
sive effects. I don 't see how any of Piaget's 
experiments could conceivably be held to 
exclude this possibility. 

In addition to these general issues, there 
is one specific point of Piagetian inter
pretation on which I must express dis
agreement with Mr Heckel. Piaget certain
ly did not believe, as Mr Heckel asserts, 
that the acquisition of language "has little 
to do with" other types of learning or that 
it is "hard-wired. " This sounds more like 
Noam Chomsky's position against which 
Piaget argued with increasing vigor in the 
last years of his life. 
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Edison had over 
1,800 patents iR 
liis name, but 

you can be just as inventive 
. with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your own system are endless. Have expansion capa
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to mQnitor 
lab instruments. Add 4 or 6 disk drives - the 5 1/4': 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There 's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Bandley Drive, 

'-illiiiir Cupertino, CA 95014. 
applc!®computc!r 1nc. 
See us at NCC-Booth 626 

I �j 
a.:.._ .
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TOUGHEST 
BOARDS 
IN TOWN 

FOR S·100's 
Monitor and control 
in wicked environments. 

Want to put your S-100 system to 
work in the world of computerized monitor
ing and process control? 

Dual Systems has all the boards it 
takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco, North 
Star and other S-100 systems. 
A/D board. 12-bit precision. 32 single
ended inputs. Or 16 differential inputs. 25 
JJ.S conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans
ducer amplifier. Works with our thermo
couple compensation board and our 4-20 
mA input boards as wel l .  
D/A board. Four independent channels. 
12-bit precision. Input is binary or 2's com
plement. Compatible with all existing 1/0 
mapped software. $495. Drives our ampli
fier board which outputs 4-20 mA. 
CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
read/write time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 
CMOS clock board. On-board battery 
back-up keeps clock running a year. New 
LSI chip carries date, hours, m inutes and 
seconds. Read or write directly from 1/0 
port. Vectored interrupt. $250. 

We also provide complete main
frame systems. OEM and dealer inqui ries 
are invited. 

Contact Dual  Systems Control 
Corp., Dept. B, 1825 Eastshore Hwy. , Berke
ley, CA 94710. Phone (415) 549-3854. 
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Ada Manual Available 

The reference manual for the Ada pro
gramming language, July 1980 version, is 
now available from the Government Print
ing Office. The supply in the Defense 
Department's DARPA office (referred to 
in "BYTELINES," January 1981 BYTE, 
page 200) is now exhausted. Requests 
should be sent to: 

Superintendent of Documents 
US Government Printing Office 
Washington DC 20402 

Order number: 008-000-00354-8 

Cost: $5.50 per copy. 

I learned this when I requested informa
tion from DARPA about the manual. 

Mike Robinson 
Rt 4, Box 70 
Ringgold GA 30736 

Hard Disk to Buy 

was quite amused to read that 
manufacturers are unable to understand 
why small hard disks aren't selling as ex
pected. (See 'Winchester 8-inch Drives 
Off to Slow Start," December 1980 "BYTE
LINES,"  page 214. )  Perhaps the reason 
could be the typical $5000 to $8000 price 
tag-more than a little difficult to justify 
to your wife, mother, girlfriend . . . .  

Besides the normal budgetary prob
lems, I have no way to interface a hard 
disk to my Heath H-8 computer, either in 
hardware or software. Another problem 
is that most hard disks are not removable. 
Imagine the added utility of a drive using 
an 8- or 14-inch cartridge, holding about 
20 megabytes, costing $2000, and 
removable (so you can take it to your 
friend's house). Come to think of it, that's 
a good description of a DEC (Digital 
Equipment Corporation) RK05 cartridge 
disk-pack drive. 

John F Priebe 
4804 Mt Airy Rd 
Sylvania OH 43560 

Plot: North by Northwest 

I found John Beetem's article "Vector 
Graphics for Raster Displays" enjoyable. 
(See the October 1980 BYTE, page 286. )  
But, when I read R H Rae's letter, I had to 
respond. (See "Intercepting Raster," 
January 1981 BYTE, page 14.) Beetem's 
vector-generator routine works beautiful" 

ly for its intended purpose. But Rae's 
alternative suggests that there are those 
who could profit from a little "compuser
vation" (running faster on fewer bytes). 

The routine I use to drive my Houston 
Instrument Hiplot plotter is a modifica
tion of the one that appears in Hiplot 
brochures (it is actually Algorithm 162 by 
Fred G Stockton; Collected Algorithms 
from ACM, 1963). I offer it in a minimal 
BASIC as Houston Instrument did. It 
assumes that the PRINT statement goes to 
the Hiplot, which ignores all characters 
except "p" thru "w," and "y" and "z." "p" 
means move the pen one increment (0.005 
inch) north, "q" northeast, "r" east, and 
so on to "w" meaning northwest. 

10 A$= "rqvwpsvupqpwtstu" 
20 INPUT X,Y 
30 PRINT"z'' :REM PEN DOWN 

COMMAND 
40 GOSUB 100 
50 PRINT"y":REM PEN UP 

COMMAND 
60 GOTO 20 
70 REM • • •  VECTOR GENERATOR 

SUBROUTINE • • • 

80 REM THIS SUBROUTINE DRAWS 
THE BEST STRAIGHT 

90 REM LINE FOR A COORDINATE 
CHANGE OF (X) AND (Y) 

100 I = 1 :  IF X < O  THEN X =  -X: I = 3  
110 IF Y < 0 THEN Y = -Y :  I = l + 4  
120 IF X < Y  THEN T = X :  X=Y: Y=T:  

I = l + 8  
130 E =  - X/2: C = O  
140 I F  C > X - .5 THEN RETURN 
150 E = E + Y: IF E > O  THEN E = E - X: 

PRINT MID$(A$, l + 1,1):  
GOTO 170 

160 PRINT MID$(A$,l, 1) 
170 C = C + 1 :  GOTO 140 

This routine is marvelous; no 
multiplications and only an avoidable 
right shift in line 130 (the entire routine, 
including ·the array and double-precision 
variable storage, requires less than 130 
bytes of 8080 code). 

The byte miser in me demanded that I 
understand this routine. When 1 found its 
logic as simple as the routine, I couldn't 
resist configuring it for screen graphics 
and animation, turning a printer into a 
plotter, and tackling the awesome task of 
massaging my plotter into a super printer. 

If it is not too late, Mr Rae, you might 
consider using Stockton's algorithm for 
your commercial graphics product. 

William A McWorter Jr 
Mathematics Department 
Ohio State University 
Columbus OH 43210 
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SUPE 
VS. 

SUPE 
the two top tnicrocotnputer contenders 

When you decide to buy a microcomputer system, 
it usually gets down to one model versus another. 
Will it be the SuperBrain from lntertec . . .  or one of 
those other models from lntertec's competitors? 
Well, there's really not much of a choice in the 
price/performance competition. The SuperBrain 
wins hands down! And it's a pretty tough contender 
·if reliability, factory support and nationwide service 
are important to you. So what do you do? Choose 
our SuperBrain just because you know it's best? 
Or keep waiting for someone to announce some
thing better? 

WAIT NO LONGER - . .  
It wasn't enough that our SuperBrain had such 

standard features as twin double-density disk drives 
with nearly 350,000 bytes of disk storage. A full 
64K of dynamic RAM. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages. A crisp, 12" non
glare screen with a tull 24 1ine by 80 column display. 
A full-featured ASCII keyboard with a separate 
keypad and individual cursor control keys. Twin 
RS232 serial ports for fast and easy connection to 
a modem or a printer. Plus, dual Z80 processors 
which operate at 4 megahertz to insure lightning
fast program execution. No, it wasn't enough. So 
we changed it. We made it even better! 

"Recjstered iiilllemalliOI OiQitai Researdl. lnc. 

ANNOUNCING SUPERBRAIN QD . . .  
Our new QD model boasts all the features of our 

phenomenally popular SuperBrain with the addition 
of double-sided disk drives. So, for only a modest 
increase in price, you can order your next SuperBrain 
with more than twice the disk storage. But, best of 
all, you can field upgrade the disk capacity of either 
model to a whopping 10 megabytes! Now how's 
that for a choice? 

HOW DID WE DO IT? 
The secret of SuperBrain QD's incredible disk 

storage lies within our new double-density, double
sided disk drives. Nearly 750,000 bytes of data 
can be formatted on two specially designed 5%" 
drives. More than enough to  tackle almost any 
serious small business application. Plus, SuperBrain 
QD's 64K of dynamic RAM will handle even your 
most complicated programming tasks. 

Of course, if you really need megabytes instead 
of kilobytes, just add our 1 0  megabyte Compu
Star™ Disk Storage System. It connects in seconds 
and gives you the capability to expand your system 
into a powerful multi-user network with up to 255 
CompuStar terminals. You can add users one at a 
time as you need them. So no matter how much 
your needs expand, your original investment in 
computer hardware is always protected. 

BUT IS IT RELIABLE? 
Our best salesmen are our present customers. 

Not only have SuperBrain and QD users been 
impressed with the inherent reliability of the sys
tems, they tell us that no other microcomputers 
available offer such a unique modular design con
cept. Just about the only service tool required is a 
common screwdriver. But of course if you'd rather 
let us do the service, our total commitment to product 
and customer support, with service outlets in most 
major cities, wil l  guarantee your satisfaction for 
many years to come. 

- I 
l 

I 

The CompuStar™ Disk Storage System . . . Connects in seconds to either model. 

THE DECISION IS YOURS . . .  

Whether your next microcomputer is the Super
Brain or our QD model, you'll be purchasing what 
is becoming one of the world's most popular micro
computer systems. And regardless of which model 
you choose, you'l l probably never outgrow it because 
you can keep expanding it. 

Call or write us today for more information on 
our full line of microcomputer systems. Ask for our 
"SuperBrain Buyer's Guide" and read why so many 
customers like yourself have made the SuperBrain 
and the SuperBrain QD their top two choices for 
performance, value and reliabil ity. 

2300 Broad River Rd., Columbia, S.C .. 29210 
(803) 798-9100 TWX 810-666-21 1 5  



=it ale 
You . p Can Package Almost ANY System Faster4J Have It Look Better4J & Cost Less! 

Using one of 
these systems? 
• M U LTI -BUS, 
• Motorola 

Exorciser, 
• Rockwell A I M  

65 Expansion, 
• STD-BUS, 
• S-1 00 & I EEE 

696. 
New .P.ackag i n g  
ava i lab le .  . .. 
Vector exclusives; 

Your choice of 
p lastic or meta l card 
gu ides, fixed or adj usta b le 

Vector CCK1 00, 
$49.80 ( 1 ·9) 

for S-1 00, I E E E696, Motorola Exorciser .  

posit ion i ng . Mount con nectors or motherboards without specia l  
hardware o r  hole 

i!!!��;i��i�md�ri l l ing . vector 
sh i ps more 
card cages 
a nd. packag
il1lg off-the-

NEW 
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shelf;  than 
any other 
com pany . . 1 
For expert 
ass.i stance, 
ca l l  the 
packag ing 
professio na Is  
i n  Ca l iforn ia .  

(2 1 3)365-9661 ,  
outside 

· Ca l iforn ia, 
use our to l l
free n umber:  

(800)423-5659. 

Complete as shown, Vector 
CMA3A-20 with modules, 1 52.00 11-9) 

Circle 424 on i nquiry card. 

BYTE's BOMBworks 

My December 1980 BYTE did not in
clude the usual Reader's Service and 
BOMB cards, so here are my December 
BOMB votes. 

My vote for the best article of the year 
is Grady Booch's Micrograph series. (See 
"Micrograph, Part 1: Developing an In
struction Set for a Raster-Scan Display," 
November 1980 BYTE, page 64; "Part 2: 
Video-Display Processor," December 
1980 BYTE, page 120; and "Part 3: Soft
ware and Operation," January 1981 
BYTE, page 238 . )  I eagerly awaited my 
January BYTE for the concluding part. 

Mr Booch's design was good, but the 
hardware could have been upgraded for 
better performance.  According to my cal
culations for the color chip, the Z80 
microprocessor is active only 12% of the 
time with the hardware configuration 
shown. The Motorola spec sheets give a 
better hardware implementation: isolate 
the display memory from the processor 
memory when the display circuitry is ac
cessing display memory . Such an ap
proach would allow fuller utilization of 
the Z80, as well as remove response-time 
problems from the interface to the host 
computer (ie: lost time when the Z80 is 
locked out by the display) .  All in all, Mr 
Booch's articles were excellent! 

I had a different opinion of the com
peting serials on graphics. Alan Grogono's 
"Graphic Color Slides" articles gave no in
sight into the more general problem of 
graphics .  (See the November and 
December 1980 BYTEs, pages 126 and 96, 
respectively . )  Allen Watson's "A 
Simplified Theory of Video Graphics" 
presented little if any new information on 
either hardware or software. (See the 
November and December 1980 BYTEs, 
pages 180 and 142, respectively. )  He 
might as well have referred to some of the 
many articles and books on the television 
signals (eg: the TV Typewriter Cookbook 
or some such) .  I rate both of these articles 
poor. 

On a more positive note, I enjoyed all 
of the game reviews and would like to see 
more for other software packages. These, 
however, would rate only a good, with 
the exceptions of "On the Road to Adven
ture"; "Odyssey: The Compleat Apven
ture"; and "Zork and the Future of Com
puterized Fantasy Simulations." I rate all 
of these excellent. (See the December 1980 
BYTE, pages 158, 90, and 172, respective
ly. )  I'd also place Steve Ciarcia's "Com
puterized Testing" in that category. (See 
December 1980 BYTE, page 44 . )  
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Data-Ed 
Subaldlary ol UDO Corp. 

18  Bridge Street 
Salem, NH 03079 

603-893-2047 
TWX 71 0-366-0502 

.. WINNER * 
�DOLPHIN 

Data-Ed 
18 Bridge Street 

.Salem, NH 03079 
603-893-2047 (collect) 

D Please send me O N E  TM- 1 2 G  MON ITO R  at the low i ntroductory 
price of $ 1 29.00 plus $2.75 shipping.  
(O FFER L I M ITED TO ONE M O N ITOR PER C U STOMER) 

D Please send more i nformation about you r  low cost c ustom fit 
TWX 71 0-366-0502 (UDOENG SEML) smart printers. 

Name ________________________________________ ___ 

Address ______________________________________ _ 

City, State, Zip ---------�ijijjjiiil�lil� 
VISA • (Sale Price good on ly in Conti nental U.S.A. )  

D Check or Money Order enclosed 
D C.O.D. Orders Accepted. 
D Bill my-D VISA-D Mastercharge 

Card No. ----------------

Exp. Date·---- Bank No. ___ _ 

Signature _______________ _ 

(Offer good through 7/1181) 



Well ,  to begi n  with, color g raphics. 

RCA's VP-3301 has u n ique  color-locking c i rcu itry that g ives 
you sharp, j itter-free color g raph ics and rain bow-free characters. 

Plus much more: M icroprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 

LSI video contro l .  20 and 40 character formats. RS232C and 
20 rnA current loop.  Six baud rates. Eight data formats. ASCI I  

encoding .  Light-touch flexible-membrane key switches for 
rel iabi l ity and long l ife. CMOS circu itry and a spi l l-proof, d ust

proof keyboard for h osti le environments. 

The VP-3301 can be used with a 525-l ine color or monochrome 
monitor or a standard TV set through an RF modulator.** I t  

serves a wide variety of industrial, ed ucational, business and 
ind ividual appl ications i nc lud ing communication with time 

sharing and data base networks such as those provided by 
Dow Jones News/ Retrieval Service, Com puServe and Source. 

Al l  th is-for the low pr ice of $369. And it 's made by RCA. So 
g et the whole story about the su rprising VP-3301 today. Write 

RCA MicroComputer Marketing ,  New Holland Avenue, 
Lancaster, PA 1 7604. Order tol l-free: 800-233-0094. 

• • Model VP-3303 with buill-In RF modulator-$389. 
•suggested user price. Monitor and modem not included. ROll 

C i rcle 350 on inquiry card. 

I want to compliment BYTE's Produc
tion Director, Nancy Estle, on the layout 
of BYTE. BYTE articles generally manage 
to stay in one piece, rather than starting in 
the front and continuing piecemeal 
throughout the remainder of the maga
zine. I would like to see even more 
segregation between articles and adver
tising, however. I do not object to the ads, 
in fact I conscientiously read through 
them, hoping that I won't miss any new 
developments. But having to wade 
through the ads to find article continua
tions is annoying. 

Arthur Throckmorton 
5657 S Oak St 
Littleton CO 80127 

The CBT Is Dead: 
Long Live the CBT 

In regard to Mr James R Boatright's let
ter in the December 1980 BYTE, the 
reported demise of the CBT is somewhat 
exaggerated. (See "The End of the CBT," 
page 300. )  The CBT-1001D DAA (data
access arrangement), though no longer 
available from Bell, is currently manufac
tured by Precision Components, Elgin, and 
Terminal Systems, etc. It is available from 
many distributors who are typically listed 
in the yellow pages under 'Telephone 
Equipment & Systems." The CBT is used 
extensively by manufacturers in the 
medical-data field. 

Please be advised, Mr Boatright, you 
need not discard your equipment requir
ing use of CBT, CBS, or other types of 
DAA. 

Carl E Osborne Jr 
President 

0 & J Elt!ctronics Inc 
4027 Knight Arnold Rd, Suite 105 
Memphis TN 38118 

More on HP-4 1 C  

Congratulations t o  BYTE and t o  Bruce 
D Carbrey for the excellent article on the 
HP-41C "calcuputer. "  (See "A Pocket 
Computer? Sizing up the HP-41C," 
December 1980 BYTE, page 244 . )  With a 
few enhancements, I used the "CODE
BREAKER" demonstration-game program 
over the holidays with my grandchildren. 
It is a fine example of the capability of the 
HP-41C. 

C i rcle 274 on inquiry card. -+ 





Letters------------------------------------------------------------
But just as any program or product can 

be improved, so can any article. It is most 
unfortunate that Mr Carbrey failed to 
mention two important aspects of the HP-
41C: 

1 .  The HP-41C continues the use of RPN 
(reverse Polish notation) logic. Since my 
first experience with RPN in the 1960s on 
a Friden CRT desk-top calculator (it used 
RPN well before Hewlett-Packard), there 
has been no question that RPN is the only 
way to go . Not just because it may use less 
keystrokes, but because its logic is unam
biguous, straightforward, and simple to 
remember. This is a most important at
tribute of the HP-41CI  

2. Even more important, Mr Carbrey 
failed to mention that all Hewlett-Packard 
programmable calculators, including the 
HP-41C, are supported by an active, in
dependent user's organization known as 
the PPC-Personal Programmers Club. 
(Formerly known as the HP-65 User's 
Group. )  The PPC has no connection with 
Hewlett-Packard or its Users Library. A 
periodic publication, the PPC Calculator 
Journal, is available to members only. 
Club members have discovered that many 
things can be done with the HP-41C and 

its predecessors. Although some of these 
capabilities are not "supported" by 
Hewlett-Packard, their use can greatly im
prove almost any program. The club is 
currently designing a custom ROM (read
only memory) to make these features 
available to its members. 

Anyone seriously using the HP-41C 
should join the PPC. To get further infor
mation, send a 9- by 12-inch stamped, 
self-addressed envelope with 2 ounces 
postage to Richard J Nelson, Editor/Pub
lisher PPC Calculator Journal, 2541 W 
Camden PI, Santa Ana CA 92704. You 
will receive a sample issue of the Journal 
and further membership information. 

B F Wheeler 
22 Wilkins Ave 
Haddonfield NJ 08033 

Chessmate 

In the - December 1980 BYTE, John 
Martellaro presented a review of the 
Sargon II chess-playing program. (See 
"Sargon II, An Improved Chess-Playing 
Program for the Apple II," page 114. )  He 

states that it is the first chess program he 
has seen that sets a trap. He also says that 
it fs the strongest chess program money 
can buy-dedicated chess-playing devices 
included. Does this include the Chess 
Challenger 7 by Fidelity Electronics? 

My Chess Challenger 7 on level 7 
(tournament level) played exactly the 
same game as Sargon II, including the 
trap, through step 12. At step 12, Sargon 
played N c3-d5 (N /B3-Q5) ;  Chess 
Challenger 7 played Qd2-d1 (Q-Ql). My 
response was Qf6-g6 (Q-KN3), at which 
point Chess Challenger 7 conceded the 
game. 

I would like to see an entire issue of 
BYTE devoted to this kind of competition 
between computers. Does BYTE have 
such an issue planned? 

Tom Disque 
Rt 7, Waldrap Dr 
Mayfield KY 42066 

No such issue is planned, but we will 
continue to publish reviews of chess pro
grams and playing machines as they come 
in to us (hint). (See "The Newest Sargon: 
2.5" in the January 1981 BYTE, page 208.) 

Letters continued on page 268 

VIP's Call A.E.I. 

.,; :i 
c: .!2 � ·c 
� 

VIP's customarilr need top quality and ser\'icc witl1in stringent 
bud.lzetary llmiLo.;. Naturally, they call A.E.I. 

.. :For software, firn1warc, or hardware; For custom systems 
assistance, connectors, Interface boards and ser\'lcc; For 
pcriphemls, Including printers, CRT's, dlsc dri\'es,or modems; For 
as little as one part such as a cable or connector, or a.o.; much a.o.; an 
entire national computer complex for a multl-bmnch company. Item: A.E.I . tesLo.; \irtually every• Item sold, before shipping. Item: A.E.I. Initializes C\'ery piece of software, and makes a 
copy. If you ha\'C a problem, A.E.I. can check to locate th<; problem 
by using the In-house duplicate, sa\'lng you time . Item: A.E.I. has In-house expertise on e\'ery item offered. 

ltem:-A.E.I. prices nrc competltl\'C with the lowest, no-sen icc, 
no In-house expertise dealer. -40% OF ALL A.EJ. SALES ARE TO PUBLIC AND SEMIPUBLIC INSTITIJTIONS. 

A pnrtlul list•• of A.E.I. customers who purchased during the last 
�tarter of 1 980 includes: Unl\'erslty of Nebruska, Uni\'erslty of \ lrglnla, U.S. Dept. oflnterlor, Unl\'crslty of Kentucky, Uni\'erslty 
of California, ;llassachusctLo.; I nstitute of Technology, U.S. Air 
Force, Na\'al Air De\'clopmcnt Center, Bro\\"n Uni\'erslty, Uni\'er
slty of Oregon, University of Utah, Ohio State Uni\'erslty, Uni\'er
slty of Southern Callfornla, California State Dept. of Water 
Resources, University of l\Hchlgan, and Princeton University. 

In the private sector, an equal number of major national 
organizations purchased during tl1e same period. You ean call A.E.I. too% 

•wuh our nunnul fust shipping, we hu\'c time to test; cxpcciHcrl shipment muy preclude tcsUng. 
•• 

�;���·1�<0:�t11X�EVs:� �����{� 'f,!\�cutli���� ��c��s�1�1�1��.untzuUons endorse A.E.l., 
E 
E 
0 () Automated Equipment, Inc. 

18430 Ward Street, Fountain Valley, California 92708 (7 1 4) 964-7 5 1 4  (Outside of California ( 800) 854-7635) 
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MAKING MINIS OUT OF MICROS. 
Here's the system builder's 

solution for successful computers 
and applications. Push in the CCS 
component.  Push in the operat i n g  
software. A n d  push on  with you r  ap
p l ication .  CCS systems and compo
nents are designed to go together 
qu ickly, and to keep ru n n i ng rel i 
ably, with a proven return rate of 
less than 1 %. 

And you get performance. The 
systems del iver hardware vectored 
interrupts and the capabi l ity to i nter
leave DMA data transfers with rates 
as h igh as two megabytes per sec
ond,  p lus  bank select memory of up  
to  5 1 2K bytes. Th is  8-bit system p ro
vides s ing le user, mu lti user, and 
mu ltitasking capabi l ity w ith ample 
speed to p revent operator  wait ing  o r  
loss o f  incoming real-t ime data. 

The systems are avai lable with 
CP/M or  M P/M operati ng  systems. 
For real-t ime or  mult iuser appl ica
tions, the CCS OASIS real-t ime 
mu ltitasking  operati ng system sup
ports re-entrant p rograms and 
relocatable code mod u les, with 

Circle 58 on i nquiry card. 

Please have a sales representative 1 cal l me. 

I 0 Please send more i nformatio n  on 1 CCS Systems and Expansion 1 Modules. I 
Name------------ � I Company-----------1 Add ress I 

I City/State/Zip 1 Phone: ( 1!: Cal ifornia Compu ter Systems I 
IIi 250 Caribbean Drive I Sun nyvale, CA 94086 =-

- - -
�40

_

8) 734-� �  

fac i l it ies for task-to-task communi
cat ion ,  f i le  protect ion ,  ti me-of-day 
bookkeeping ,  spoo l i n g ,  task overlay, 
dynamic  memory management, 
ISAM fi le structu res and device
i ndependent 1/0. CCS OASIS in
c ludes debug,  text edit i ng ,  l i n kage, 
and file sort ut i l it ies; the system 
supports a host of exist ing lan
g uages, appl ications,  and uti l i ties 
from a range of vendors. 

Powerful computer systems you 
can configure to your demanding 
requirements quickly, and with con
fidence. Choose from a variety of 
systems. Expand with CCS board
level modu les for memory, disk con
trol ,  h i gh-speed arithmetic, and 1/0, 
p lus su bsystems for f loppy and hard 
d isk storage. 

If you sel l ,  instal l ,  or use com
puter systems, you should know 
more about the CCS p roduct l ine .  
We've got a lot more to tell. Tear 
out and return the coupon for more 
information. Or call .  

CP/M a n d  MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One 
Systems. 



Hardware Revieww 

The Epson MX-80 and 
MX-70 Printers 

Kevin Cohan, Technical Editor 

Small system users soon realize that effective program
ming is difficult without hard copy upon which to make 
notes, corrections, and general scribblings. However, 
realization often turns to dismay when the "professional" 
quality printer carries a price tag larger than that of an 
otherwise complete popular disk-based microcomputer 
system. In the past, inexpensive printers (when available) 
have been slow, unreliable, inconvenient (eg: many re
quire expensive thermal or electrostatic paper), and 
generally lacking in desirable features. Those users with 
less than $1000 to spend have been faced with a choice of 
such a printer or a refurbished IBM Selectric or Teletype 
ASR33. 

Epson Inc has aimed its two new low-priced dot-matrix 
printers, the MX-80 and the MX-70, squarely at this 
under-$1000 market (see photo 1) .  Both have features 
normally found only in professional printers that are 
priced accordingly. (Active in the computer printer 
business in Japan for over fifteen years, Epson has also 
supplied print heads and mechanisms for such well
known printer manufacturers as Anadex. )  

Photo 1: The Epson MX-70 and MX-80 printers. The MX-70 
(left) is a prototype of the final version which has a tan rather 
than a cream body. 
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The MX-80 
The more expensive MX-80 printer has so many 

features that a complete learner's manual accompanies 
the instruction manual. This manual (written by David A 
Lien and published for Epson by Compusoft) guides the 
user through basic setup procedures and also describes 
the less obvious capabilities of the MX-80: it can do much 
more than provide hard-copy listings! 

Measuring 37.4 em wide by 30.5 em deep by 10. 7  em 
high (14%0 by 12 by 4% inches), the MX-80 is not much 
larger in size than a stack of five or six issues of BYTE. It 
has a 9-wire print head that prints 96 ASCII (American 
Standard Code for Information Interchange) characters 
with lowercase descenders and 64 graphics characters on 
a 9 by 9 dot matrix, as shown in listing 1. The print head 
has an estimated life of over 50,000,000 characters, and it 
can be easily replaced. Print speed is 80 cps (characters 
per second) bidirectionally, and a long-life print ribbon is 
contained in an easily removable cartridge. 

External features (shown in photo 2) include a metal 
paper-guide rack, manual paper-advance knob, power 
switch, Centronics-type 36-pin cable connector, three 
control pushbuttons, and four green indicator LEOs 
(light-emitting diodes). In addition, the MX-80 has a 
tractor�feed paper mechanism and can use three-ply 
paper (original and two carbon copies) .  The On-Line 
pushbutton toggles the printer between on- and off-line 
modes. The FF (form feed) and LF (line feed) pushbut
tons, functional only when the printer is off-line, advance 
the paper by one form (ie: page length) and one line, 
respectively . The distance that the paper advances may 
be changed under software control. 

The four LEOs indicate Power, Printer Ready, No 
Paper, and On-Line . A software-controllable buzzer is 
located inside the printer case and is activated by a reed 
switch on the paper guide when the printer runs out of 
paper. A self-test mode may be activated by turning the 
printer on while depressing the LF pushbutton; in this 
mode, all characters provided by internal software are 
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Photo 2: Control panels for the Epson MX-70 and MX-80 printers. Photo 2a shows the FEED (paper feed) button and the green Power 
LED (light-emitting diode) on the MX-70. Photo 2b shows the control panel of the MX-80, which has Power, Ready, No Paper, and 
On-Line LEDs, and On-Line, FF (form feed), and LF (line feed) buttons. 

�At a Glance 

Name 
Epson MX-80 

Use 
Dot-matrix impact 
printer 

Manufacturer 
Epson America Inc 
23844 Hawthorne Blvd 
Torrence CA 90505 
(213) 378-2200 

Dimensions 
37.4 em wide by 30.5 
em deep by 10. 7  em 
high (14%o by 12 by 
41/s inches) 

Price 
$645 

Features 
Prints 96 ASCII and 
64 graphics characters 
in a 9 by 9 dot matrix 
(lowercase letters have 
descenders); 80 cps 
bidirectional print 
speed with end-of-line 
seeking function (in-
creases average print 
speed); tractor-feed 
paper mechanism; 
prints TRS-80 
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graphics, Japanese 
Katakana set, special 
characters for the US, 
England, France, and 
Germany; prints an 
original and up to two 
carbon copies; pro-
grammable tabs; 
replaceable print head; 
and a long-life ribbon 
cartridge 

Additional Hardware 
Interface card needed 
for Apple II 

Documentation 
MX-80 User's Manual 
by David A Lien, 22 
by 28 em (81/2 by 11 
inches), about 100 
pages 

Options 
TRS-80 cable (about 
$25);  Apple II interface. 
card with cable (about 
$110); IEEE-488 or 
serial interface (about 
$65 each); serial inter-
face with 2 K-byte 
buffer (about $150); 
960 dot-per-line 
graphics option (about 
$100) 

repeatedly printed out to test the operation of the print 
head, ribbon guide, and motor mechanisms. 

Internally, the MX-80 is a truly intelligent printer that 
incorporates its own microprocessor: an Intel 8049 single
chip 8-bit processor with 2 K bytes of masked ROM 
(read-only memory), 128 bytes of programmable 
memory, and twenty-seven I/0 (input/output) lines. 
This microprocessor coordinates the internal logic and 
controls the two precision stepper motors. One motor 
moves the print head, while the other advances the 
paper. The microprocessor is aware of the position of the 
print head at any given moment and actively seeks the 
shortest means of travel to the next print position. This 
feature, in combination with the bidirectional printing 
capability, constitutes the logical-seeking function, which 
increases the effective printing speed and minimizes head
travel time to reduce head wear. 

Several options may be selected via two internal DIP 
(dual in-line pin) switches; these include auto line-feed, a 
full TRS-80 graphics set or a Japanese Katakana character 
set, and special characters for the US, England, Ger
many, and France (see listing 2).  This last feature allows 
the printing of umlauts, accented letters, and other 
characters that are generally unavailable on personal 
computer printers . 

Under software control, the user may select one of 
three print densities: 2, 4, or 6.5 characters per centimeter 
(5, 10, or 16.5  characters per inch), which results in 40, 
80, or 132 characters on a line. Line spacing (ie: the 
distance the paper advances when a line-feed code is 
transmitted) has a default value of 0 .423 em (% inch), but 
it may be set from 0.035 em (Y.12 inch) to 3 .00 em (11%2 
inch) in increments of 0.035 em (Yn inch)-the distance 
between two wires on the print head. This presents some 
interesting possibilities. 

The number of lines per form defaults to sixty-six but 
may be set at any whole number less than that. The user 
may specify up to sixty-four vertical tabs per form and up 
to 112 horizontal tabs per line. An emphasized character 
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Listing 1: ASCII character set as printed on the Epson MX-80 (figure la) and the MX-70 (figure lb) low-cost printers. Note the lack of 
descenders on lowercase letters in the MX-70 example. 

la 
/ () l 2 4 �5 6 7 E! '7' 

H I J K L M N 0 P Q R S T U V W X Y Z [ \ J a b c 
� > � @ A B C D E F G 
d e f g h i j k l m n o 

p q r S � U V N X y Z { 

lb 

., ,; 

II # $ �·� :��. ( ) :;ft + / 0 1 2 3 4 5 6 7 8 9 < = > ? @ A 8 C D E F G 
k l m n c• H I J K L M N 0 P Q R �; T U U W X Y 2 [ ' J A a b c d e f g h i J 

P � r s t u v w x � z { } 

Listing 2: The MX-80 has several user-selectable font options, including graphics characters that are TRS-80 compatible (2a), Japanese 
Katakana (2b), and special characters for the US, England, France, and Germany (2c). 

2a 
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Ill m ru 

2b 
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"' .. 
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mode (where each character is overprinted a second time) 
and a boldface mode (where the paper is advanced 
0.0118 em [11216 inch] before overprinting) are also 
available (see listing 3). The printer slows to 40 cps in 
these special modes. 

For a cost of about $650, this is more printer for the 
money than any other available. 

The MX-70 
Similar in appearance to the MX-80, but with fewer 

features, the MX-70 is available for about $200 less (sug
gested retail price, $449) .  A 7-wire print head produces 
characters on a 7 by 5 dot matrix at a rate of 80 cps, but 
the unit does not offer the bidirectional logical-seeking .. 
capabilities of the MX-80. The MX-70 has only one green 
LED for power indication and only one general paper
advance (line feed that repeats if held down) pushbutton. 
The MX-70 uses the same self-test mode as the MX-80. 

Internal jumpers select one of two character sets and 
auto-line-feed on or off. The MX-70 may be ordered with 
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either the Japan/USA or the England/Germany special 
character set in ROM. The user may software-select 40 or 
80 characters per line, or a high-resolution graphics mode 
where binary bit images are directly printed on a 480 by 7 
dot per line matrix (ie: the user can print any combina
tion of dots within this graphics density) .  Line spacing 
may be from 0.035 em to 3.00 em (7'72 inch to P%2 inch) . 
The ability to advance the paper by the distance between 
two wires on the print head, combined with the high
resolution graphics mode, gives the user an effective 
resolution of 480 by 792 dots per standard form. The ac
tual form length may be set from 0.424 em to 51.2 em (Yt, 
inch to 20% inch) .  

If it seems strange that the MX-70 offers bit-map 
graphics and the MX-80 doesn't, it will be no surprise for 
you to learn that by the time this article is printed, Epson 
will be offering a retrofit option on the MX-80. For about 
$100, this option will give the MX-80 bit-mapped 
graphics at either 480 or 960 dots per line: the latter den
sity is twice that of the MX-70. 



In this age of runaway inflation . . .  

Look what $795* will buy 

The ideal i nput device for the smal l  
system user. 

Available with stylus or optional cursor. 

Ava i lable with optional d isp lay. 

·u .s. Suggested reta i l  price 

The HIP AD™ digitizer 
Inexpensive Input to your computer 

The H I  PAD™ digit izer can be used for both convert ing graphic i nformation into 
digital  values and as a menu. Ut i l iz ing either the sty lus or the optional cursor, the 
operator can i nput graphic data i nto the computer by locating i ndividual points on 
the digt izers 1 1 "  x 1 1 "  (28cm x 28cm) act ive area. In  the "stream mode" a con t in
uance of placements of coordinate pairs may be input .  

Not a ki t ,  the H I  PAD™ comes complete with both RS-232C and parallel  i nterfaces 
and has its own bui lt- in power source. The origin is  completely relocatable so coor
dinates may be posit ive or negative for a true reference value and oversized mater
ial may be i nput by simply resett ing the origin.  

Accurate positional Information, f ree form sketches, 
even keyboard simulation 

All can be entered using the mult i-faceted HI PAD™ digit izer. I ts capabil i t ies and 
low price make the U L  l isted H I  PAD™ a natura l  selection over keyboard entry, inac
curate joysticks, or expensive approxi mat ing light pens. I t 's perfect for inputt ing 
isometric drawings, schematics, X-rays, archi tectural drawings, busi ness graphs, 
and many other forms of graphic i nformat ion,  as wel l  as creating your own graphics. 

Use It with Apple I I ™ , TRS·80 Leve l I I  rM , PET TM or other 
popul a r  computers 

The H I PAD's™ built-in RS-232C and paral le l  8 b i t  in terfaces make it a l l  
possible. (For Apple I I  order DT- 1 1 A,  for TRS-80 or  PET order  DT-1 1 ). 
Furt hermore, you get Engl ish or met ric scal ing ,  data format (Binary/BCD/ASCI I) ,  
selectable baud rates, and resolution of e i ther  .005" or .01 " .  

For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753. 
(51 2)83 7-2820. For rush literature requests, outside Texas call toll free 1 -800-53 1 -5205. For technical 
information ask for operator 115. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel, 
Belgium. Telephone 05912 7-74-45. 

TM HI PAD is a trademark of Houston Instrument 
TRS·80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is  a trademark of Commodore Business Machines, Inc. 

Circle 186 for literature 
Circle 1 87 to have representative cal l  

h o u s t o n  i n s t r u m e n t  
G RAPH I CS D I V I S I O N  O F  

BAUSCH & LO MB � 
Visit  us at N CC-Booth 9 1 1  



The System 2800 i s  the  next log ica l  step i n  the 
cont i n u i ng l i ne of i n novat ive p roducts f rom the 
Systems G roup .  

Unbeatable S-1 00 Memory Boards 
F i rst was the deve l opment  of the  D M B6400 
ser ies of S-1 00 M e mo ry board s featur ing  the 

The 2nd Generation 

i n n ovat ive Bank 
Select swi tc h i n g  
techn i q ue.  T h i s  
enables users to 
software se lect 
up to four tota l l y  
i n dependent 
memory banks 
per board . 

Then came the  2nd  Generat ion  of I EE E  S-1 00 
COM PATI BLE  Z80 PROCESSORS, FLOPPY D ISK 
CONTRO LLERS and S E R I A L  1/0 BOA RDS.  Each 
h as been des ig ned for s i ng l e  u se r, m u l t i -user or  

network operat i n g  system s  
s u c h  a s  C P/M® , 
M P/M™, C P/N et™ 
and OAS I S™. 

The Next 
Logical Step . . .  
We cha l lenged o u r  des ign  team to c reate an  
i n novat ive yet  com pet i t ive system u t i l iz ing  ou r  
ex i st i n g  l i ne of  f i e l d  prove n ,  dependable  S-1 00 
board s.  The res u l t :  a h i g h l y  re l i ab le ,  qua l ity b u i lt , 
state of the  art m i c rocomp uter t h at g ives you 
the cost/performance edge you need to be a 
leader i n  yo ur  f i e ld .  

The  System 2800 comes w i th  a cho ice  of  
operat i ng  system s :  CP/ M  w i th  an en hanced 
CB IOS for s i n g l e  user  syste m s  and either M P/M 
or  OASI S  for m u l t i-u ser, m u l t i -tas k i n g  systems .  
M P/M i s  avai lab le  w i th  e i ther  a standard or  

CP/M MP/M and CP/Net are t rademarks o f  Digital  Research 
OASIS is a trademark of Phase One Systems 



enhanced X IOS. The C P/ M  based System 2800 
prov ides i m proved d iag nost i c  report i n g  capab i l i ty 
and i nc reased sector s izes of 1 024 bytes y ie ld ing  

d i sk perfo rmance t h roug h p u t  i nc reases u p  to 
400% over standard unb locked systems .  

The enhanced m u l t i -use r, m u l t i -task ing  M P/M 
based System 2800 provi des the same advanced 
featu res as C P/ M .  In add i t ion ,  t h i s  i nterru pt 
d riven i m p l em entat ion  can offer performance 
t h rou g h put  i n c reases up to 2000% t h ru 
extens ive d i sk bufferi n g  for app l i cat ions 
requ i r i ng  a l arge n u m ber of d isk  accesses. 

Also avai l ab l e  is  the OAS I S  operat i ng system 
with \SAM f i l es,  automat ic  record lock ing and 
mul tip le-user pr int  spoo l i ng .  

A l l  operat i n g  systems are avai lab le  i n  e i ther  
f loppy or  hard d i sk  conf i g u rat ions.  The d i s k  
d rive se lect ion i n c l udes s i n g l e  or  doub le  s ided ,  
doub le  dens ity 8- i n c h  f lopp ies w i th  u p  to 2 .52 

megabytes of formatted storage per system,  
expandab le  to 5 .04 megabytes, and an 8- i nch  1 0  
megabyte w i n c hester h ard d i sk .  

Cost Effective Rel iabi l ity 
Deal ers ,  O E M ' s  and  System I ntegrators share 
m any common needs.  N ot t h e  l east of these i s  
dependab l e  p roducts .  That's why w e  back o u r  
System 2800 wi th  o u r  estab l i shed reputat ion for 
h i g h  qual i ty p roducts,  su per ior  su pport ,  p rompt 
and courteous  service ,  and a one-year warranty.  

Take the  next log i cal  step.  See your nearest 
computer  deal e r, or  contact us for the comp lete 
story on o u r  S-1 00 fam i ly of board p roducts and 
enhanced systems .  

A Division o f  MEASUREMENT systems &. contro ls  
i ncorporated 

1 60 1  Orangewood Ave. 
O range,  Ca l i f .  USA 92668 
(7 1 4) 633-4460 TWX/TELEX: 678 401 TA B I R I N  

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O. 
Box 1 1 18, Scottsdale, AZ. 85252 USA (602) 994·3435 I Telex 185 745 Sigma 

See us at booth 5001 , N CC s how, Ch icago, M ay 4-7, 1981 . 



�At a Glance ____________ --1 
Name 
Epson MX-70 

Use 
Dot-matrix impact 
printer 

Manufacturer 
See "At a Glance" box 
for Epson MX-80 

Dimensions 
Same as MX-80 

Price 
$449 

Features 
Prints 96 ASCII 
characters in a 5 by 7 
dot matrix; 80 cps 
print speed; tractor
feed paper mechanism; 
prints an original and 
up to two carbon 
copies; includes a 

high-resolution 
graphics mode, 
replaceable print head, 
and long-life ribbon 
cartridge 

Additional Hardware 
Interface card needed 
for Apple II 

Documentation 
MX-70 User's Manual 
by David A Lien, 22 
by 28 em (8Vz by 11 
inches), about 80 
pages 

Options 
Choice of either 
USA/Japan or 
England/Germany 
special character sets 
in ROM; TRS-80 cable 
(about $25); Apple II 
interface with cable 
(about $110) 

tiny-c is a structured program ming language desig ned to 
al low you to focus attention on the problems you want to 
solve - rather than the language you're using to solve it. With 
tiny-c you can expand your horizons far beyond the l imits of 
BASIC. tiny-c ONE (interpreter), $100 - includes Owner's M an ual 
plus wide choice of media, sou rce code. It's st i l l  the best struc
tured programming trainer. Tiny-c TWO (compiler), $250 -
includes Owner's M anual,  CP/M® d isk, source code. This 
version puts UNIX® p leasure i nto your CP/M. 

t iny c associates, P.O.  Box 269, Holmdel ,  NJ 07733 
(201) 671-2296 

t•· You' l l  qu ickly d iscover tlny-c is 

Cl 
natural ly right for your language 
needs. 

New Jersey residents include 5% sales tax. VIsa or Master Charge accepted. lncfude ch�rge plate number with order. 
® 5�:�i�s aat��d�e:�� ����HiL�b�����rch. lnc. 
" Uny-c is a trademark ot tiny c associates. · 
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Listing 3: The MX-80 features five various character modes 
(figure 3a), several of which may be combined to produce dif
ferent effects. The MX-70 has only two character modes (figure 
3b), but has a high-resolution graphics mode (not shown) as a 
standard feature. 

3a 

STANDARD CHARACTERS 

BOLDFACE CHARACTERS 

DOUBLE STR I KE CHARACTERS 
COMPRESSED CHARACTERS 

D O U B L E  W I D T H  C H A R A C T E R S  

3b 

REGULAR CHARACTERS 
E X P A N D E D  C H A R A C T E R S  

[Editor's note: I was very pleased with the quality and 
reliability of both printers, but would like to mention two 
very small complaints. First, the MX-80 has a piercing 
alarm tone that sounds for three seconds whenever it 
receives a "bell" character. This causes some annoyance 
when the printer is used with an Apple II, which beeps 
during printing errors and causes the Epson printer to 
beep·. Second, both printers are so quiet when not work
ing (hardly a criticism) and the power-on LED is so small, 
that it is easy to overlook these indications and leave the 
printers on overnight . . . .  GW] 

Interfacing 
Both the MX-80 and MX-70 printers communicate 

through an 8-bit parallel port that is available on a 36�pin 
Centronics-type cable connector. Some computers re
quire a special interface in order to use the Epson 
printers, but all necessary interface components are 
available from Epson Inc. TRS-80 owners may use the 
standard Radio Shack printer cable, but due to a slight 
difference in connections, only the official Epson cable 
allows the separation of the carriage return and line feed 
characters. This permits the user to underline and 
overstrike characters, a capability that is not possible 
with the Radio Shack cable. Apple users will be glad to 
know that Epson is marketing a special interface card 
with cable that will plug directly into a peripheral slot in 
their computer. However, due to a peculiarity of the Ap
ple's video memory, the Apple interface card will not 
transmit ASCII codes greater than decimal 127, thus 
preventing use of the MX-80 graphics set. [Computer 
Corner of New Jersey, 439 Route 23, Pompton Plains NJ 
07444, telephone (201) 835-7080, modifies either the Ep-



Titne & Money. Cotntnodore� Atari® & Apple® users get tnore with VisiCalc™ software. 
A financial VP in Massachusetts is cutjing the time it takes 

to prepare month-end reports from three days to three hours. 
A California company is replacing most of its time-share 

computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

"VisiCalc has become an integral part of my business:' 

VisiCalc displays an "electronic worksheet" that auto
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( + ,-, X , + )  or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

''I am extremely impressed with Visi
Calc's capability,. flexibility and orderly 
presentation of instructionS:' 

So writes the director of a New York cor
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if . . .  ?',' analyzing 
Commodore is a registered trademark of Commodore 
Business Machines Inc., Atari is a registered trademark of 
Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 

Circle 325 on inquiry card. 

more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 

''I like VisiCalc's ease of use:' 

That response comes from a Utah businessman using Visi
. Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmex; and has an extensive, easy
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . . . and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

''VisiCalc is paying for itself over and over:' 

VisiCalc is available for 32k Commodore PET ICBM, Atari 
800 and Apple disk systems. VisiCalc is written by Soft

ware Arts, Inc. 
See VisiCalc at your Personal Software dealer. 

For your dealer's name, call Personal Software Inc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086: 
While there, see our other Pro

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. � 

;'iS��A�jjS sof• •"'' 
See us In Chicago at NCC, booth 881 



son or the Apple parallel interface cards to allow access 
to the graphics characters on the MX-80 printer. The 
modification is simple-the data-bit-7 line to the printer 
(the line that controls the highest bit of the 8-bit interface) 
is isolated from the interface board and connected via a 
wire to one of the annunciator output bits coming from 
the Apple II game socket. A POKE statement can then 
toggle this line, causing the MX-80 to print either normal 
ASCII characters or Epson graphics . . . .  GW] 

In addition to the standard TRS-80 cable and Apple II 
board/cable interfaces, which are available for both 
printers, the MX-80 will also have the following inter
faces: IEEE-488, serial, and buffered serial (which in
cludes a 2 K-byte character buffer). Approximate prices 
are given in the MX-80 "At a Glance" text box. 

E P S O N  M X -80 
Price Dreokthrough · Call! 

Okidoto M·80 $4 1 7  
Okidoto M·82 $6 1 7  
Okidoto M-83 $9 1 9  

445G 
460G 

Durned and rested · backed by fosr worronry 
service. Find our why our prices. ovolloblllry 
and seJYice make us rhe 111 source for the 11 1  
5-100 sysrem. Free games disc. 
HRZ·II 64K DO . $2595 
HRZ·II 64K Quod .. .. . �2995 
HRZnl 32K DO . . . . .. $2339 
HRZ·II 32K Quod . $2689 

N O W  M O R E  FOR LESS 

ACI·8000· 1 5 hos 208K �AM. 1 Mg. on floppys, 
6 serial and 2 parallel ports. lipgrode w/Win· 
chester hord·disk d(.ives and tope bock-up. 
Mulrl-user or single user prices. 

$4795 

Conclusions 
•The Epson MX-80, at $645, and the MX-70, at $449, 

both represent an unprecedented level of performance for 
the price. Although the low price of the MX-70 is par
ticularly attractive, the added features of the MX-80 
make it worth the extra $200. The most important 
features are the intelligent bidirectional printing (which 
significantly increases the printing speed) and the 9 by 9 
dot matrix for letters (which allows true descenders on 
lowercase letters like "y" and "g" and results in a more 
readable text). 

• Both printers require tractor-feed paper, which limits 
the user's choices (eg: standard letterhead stationery can't 
be used), but also assures precise placement of text on a 
page. And what other low-cost printer prints on ordinary 

ATARI 

800 W/ 1 6K 

ZENITH 
The oll·in-one coropurer thor's backed by 
your local Zenith/Heath service center. 

Z89 w/48K 2 SIO's $ 2 1 49 

The new leader! Derachoble keyboard. 
extra port. n function keys. numeric 
keypad. 24x80. RS-2�2. built and backed 
by ADDS. 

We portlclpore In orblrrotlon A for business and customers , I 1 :�: 

Anodex 9500/9501 Data South DS-180 
·TI 810 Dosie 

$ 1 295 
$ 1 395 
$ 1 495 

1' �h��eu!h 
0;t;:a:c��� co:��':;.

ss 

I \ Scottsda le  Systems 
6 730 E. McDowell Road # 1  03. Scottsdale. Arizona 8525 7 

-VIS< -

Diablo 630 NEC 55 1 0  NEC 5520 

Open 8·5 Mon.·Frl. 

(602) 94 1 -5856 

$2289 
$2689 
$2945 

(•Prices include Tractors) 

2% cosh discount included I charge cards odd 2%. Prices subject to 
change. product subject to availability. Arizona residents odd 5%. 
F.O.D. Scottsdale. 0·20% restocking fee for returned merchandise. 
Warranties included on all products. 





Computer Generated Graph ics 
Made Simple 

Zgrass is an exc iting user-oriented language 
developed for real time interactive graphics. 

Zgr.ass software includes a full  screen text editor; 
point, l ine, box, el l i pse, pattern display and fi l l  
graphics routines; ful l  math capabilities; full string 

manipulation and array capabilities; both i nterpre
tive and compiled modes of execution. 

• The Datamax® Ull-1 is the only advanced graphics 
system featuring the Zgrass language. 

• I:Jsing much of Bally's® commercial video game 
electronics, the UV-1 shares the same reputation 
for ruggedness and reliabil ity. 

• 64K bytes of memor:y (16K EPROM, l6K screen 
RAM, 32K user RAM). 

• ZBO microprocessor; floating point math pro
cessor; custom video graphics processor; custom 
input/output processor with 4 AID converters and 
3 channel sound synthesizer. 

• 320x202 2 bit/pixel screen; 256 disQiay colors. 

• Outputs for RGB and legal, recordable NTSC 
video. 

• Interfaces for graphics tablet, disc drive, joystick 
controllers, audio tape, RS-232 ports. 

• Complete CAl self teaching lesson package. Ideal 
for education. 

EXPLORE TH E WORLD OF ZGRASS® G RAPHICS. 
UV-1 by Datamax.® For more information, contact El datamax.nc. 

350 NORTH ERIC DRIVE 
PALATINE. ILLINOIS 60067 

(312) 991-7410 

® paper (as opposed to thermal or electrostatic) and pro
duces an original as well as up to two carbon copies by 
using multiple-ply paper? This ability, due to the fact that 
both are impact printers, is of particular interest to small 
business users . 

In addition, the print head can be changed (recom
mended after 50,000,000 characters) by the owner, at a 
cost of about $30. A quieter print head (5 dB quieter than 
the standard head during printing) is available for about 
$40. Like the standard replaceable print head; it can be 
installed by the user. 

• Although the MX-70 and the MX-80 share many 
features, each has its own graphics option. The MX-70 
has bit-mapped graphics that permit control over any dot 
in a 480 by 7 dot array, one 7-dot column at a time. The 
MX-80, on the other hand, has the same graphics set as 
the TRS-80, and an option for bit-map graphics. 

• Epson America is beginning to enter the US market 
and has already begun to train many of its distributors 
and dealers to act as authorized service centers. The three 
Epson factory centers, located in Dallas, San Francisco, 
and Great Neck, New York, also provide service-a ma
jor consideration when investing in a unit that is 
mechanical as well as electronic in nature . (The unusual 
potential of these machines to do more than simple print
ing has also led to the founding of an independent Epson 
Users' Group. For more information, contact Frank 
Barden, Epson Users' Group, c/o 1017 Trollingwood Ln, 
Raleigh NC 27604. )  

• Both the Epson MX-80 and MX-70 offer a variety of 
features at a price well below that of any comparable 
printer on the market . These features, the reputation of 
Epson, and the thorough engineering that is apparent in 
the two units, allow me to recommend these printers to 
any personal computer owner. • 

Circle 1 1 5 on inquiry card. 

I 



TRS-80* Model I Computer Owners . . . 

Double-aensity storage. 
It's r:eally here! 

Although rated for double-density operation, all 
levels of Per com drives work equally well in single
density applications. 

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data - de
pending on the drive model . - on one side of a 
five-inch minidiskette. That's jour times the 
capacity of standard 35-track Model I mini
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

You can operate these drives in ordinary single
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either singl.e- or double-density 
format. 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully
tested drives start at only $399. 

o::w;:;;;;;::� 

TFD-40™ Drives 
TFD-40 Drives store 180 Kbytes (double-density) or 
102 Kbytes (single-density) of formatted data on one side of a 40-track minidiskette. Although economical
ly priced, TFD-40 drives receive the same full Percom 
qwality control measures as TFD- 100 and TFD-200 
drives. 

TFD-100™ Drives 
TFD-100 drives are "flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD- 100 drives store 180 Kbytes (double
density) or 102 Kbytes (single-density) per .side. 
Under double-density operation, you can store a 70-
page document on one minidiskette. 

TFD-200™ Drives 
TFD-200 drives store 350 Kbytes (double-density) or 
197 Kbytes (single-density) on one side of a minidis
kette. By comparison, 37 40-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line stor
age capacity in a 5" drive, plus proven Percom 
reliability. That's what �ou get in a TFD-200. 

The DOUBLERrn - This proprietary 
adaJDter for the TRS-80* Model I com
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
can store up to four times as much 
data - 350 Kbytes - on one side of a 
minidiskette as you can store using a 

Tandy Model I computer drive. 
Easy to install, the DOUBLER merely plugs into the disk 

controller chip socket of your Expansion Interface. No rewir
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or doubie�density disks, you can continue to 
run all of your single-density software, then switch to dou
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*
compatible double-density disk operating system, called 
DBLDOSTM, plus a CONVERT utility that converts files and 
programs from single- to double-density or double- to sing
le-density format. 

Each DOUBLER also includes an on-card high
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warran�. 

Free software patch with drive purchase. This software 
patch, called PATCH PAK,'" upgrades TRSDOS* for single
density operation with improved 40- and 77-track drives. 

Quality Percom products are available at authorized dealers. Call toll free 
1-800-527-1592 for the address of your nearest dealer or to order directly from 
Percom. In Canada call 5 19�824-7041. [ �EfHlllM] 

™ trademark of Percom Data Company. Inc. 
Prices and specifications subject to change wit h out notice. 

.nark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 

PERCOM DATA COMPANY. INC. 
2 1 1  N KIRBY • GARLAND T X  • 75042 

<214) 272·3421 

Circle 322 on inquiry card. 
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Extended Color BASIC for the 
TRS-80 Color Computer 

Inexpensive and easy-to-use color 
graphics have been the goal of per
sonal computer makers for a number 
of years. Although graphics have 
been available, they've been neither 
inexpensive nor easy to use. Many of 
the systems currently on the market 
require the skills of an experienced 
machine-language programmer in 
order to generate high-resolution 
graphics. Some manufacturers have 
simplified the process; but, for the 
most part, generating a full-color 
graphics display is still a tedious exer
cise. 

Radio Shack has released the first 
truly easy-to-use and inexpensive sys
tem that generates full-color graphics. 
Extended Color BASIC is available 
for the TRS-80 Color Computer and 
was developed by Microsoft. In fact, 
the message : 

EXTENDED COLOR BASIC 1 .0  
COPYRIGHT (C)  1980 BY TANDY 
UNDER LICENSE FROM MICRO
SOFT 

appears when you turn the Color 
Computer on. Extended Color BASIC 
is fast, memory-efficient, and so well 
designed that anyone (even children) 
can create graphics 

·
shapes in a few 

minutes. Best of all, it's fun to use and 
has features that advanced program
mers will appreciate. 

' 

Stan Miastkowski, Technical Editor 

Getting Into Graphics 
If you have a TRS-80 Color Com

puter, you can add Extended Color 
BASIC for $99. The computer must 
be returned to Radio Shack for the 
modification. Extended Color BASIC 
also requires 16 K bytes of program
mable memory, which, if you don't 
already have it, adds $119 to the price 
of modification. The complete Ex
tended Color Computer sells for 
$599. You'll still need a color moni
tor-although the family television is 
still the most popular alternative. 

Radio Shack has 
released the first easy
to-use and inexpensive 
system that generates 

full-color high
resolution graphics. 

Graphics Modes 
Extended Color BASIC has five 

distinct graphics modes avail
able-two low-resolut ion,  two 
medium-resolution, and one high
resolution (see table 2). The low- and 
medium-resolution modes each offer 
a choice of two-color or four-color 
modes. When memory space is at a 
premium, the two-color modes are 

handy for space conservation. The 
high-resolution mode has only a two
color mode available. Entering any of 
the five graphics modes is simple-a 
PMODE command is the first line of 
any graphics program. The command 
is followed by the number (0 thru 4) 
of the graphics mode you wish to use. 

Even though the size of the graph
ics blocks (or pixels) differ widely in 
the three main graphics modes, all 
points are plotted on a 256-by-192 
grid (49,152 points). This greatly 
simplifies matters if you decide to 
modify any program that uses the 
graphics modes-if you change the 
resolution, you don't have to change 
the parameters of the graphics com
mands. 

Color Combinations 
The TRS-80 Color Computer has 

available a set of nine colors (see table 
3) .  It's interesting to note that the 
powerful Motorola 6847 Video 
Display Generator, a key component 
in the Color Computer, has the 
capability of displaying a very large 
number of distinct shades. It's possi
ble to take a look at them by turning 
on the computer, waiting for the Ex
tended Color BASIC message to ap
pear, and then rapidly turning the 
computer off and on. 

Attempting to figure out the color 
combinations available in each of the 
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CIRCLE (x,y), r, c, hw, start, end 

Draws a circle, partial circle, or 
ellipse. 

x is the x-coordinate of the 
circle's centerpoint. 

y is the y-coordinate of the 
circle's centerpoint. 

r is the radius of the circle. 
Each unit is equal to one 
graphics point on the 
screen. 

c is a number (0 to 8) which 
specifies the color of the 
circle. The number must 
be one of those specified 
for the mode/color set 
combination. If  this value 
is omitted, the fore
ground color defaults to 
the previously specified 
color. 

hw is the height/width ratio 
of the circle (from 1 to 
255). If it's omitted, 1 (a 
perfect c i rcle) is used. 

start is the starting point of the 
circle (from 0 to 1 ). This is 
optional and if omitted, o 
is used. 

end is the endpoint of the cir
cle (from 0 to 1 ). I f  it's 
omitted, 1 is used. 

COLOR toreground,background 

Sets the foreground and back· 
ground screen colors within limits 
specified by the mode/color set 
combination. 

foreground is a color code (0 to 
8). 

background is the background 
color (0 to 8). 

DRAW fine 

EDIT 

Draws a line (or series of lines) by 
specifying the direction, angle, 
and color. 
fine is a string expression and 

may include: 
Motion Commands 
M = Move the draw position 
U = Up 
D = Down 
L = Left 
R = Right 
E = 45-degree angle 
F = 1 35-degree angle 
G = 225-degree angle 
H = 31 5-degree angle 
X = Execute a substring 

and return 
Modes 
C = Color 
A =  Angle 
S = Scale 

Option s  
N = No update o f  draw 

position 
B = Blank (no draw, just 

move) 

Allows editing of program lines. 
nC Changes n characters. 
n D  Deletes n characters 

I Allows insertion of new 
characters. 

H Deletes remainder of 
line and allows insertion 
of new characters. 

L Lists current line and 
continues edit. 

nSc Searches for nth occur
rence of character c. 

X Extends line. 
SHIFT Escape from subcom

mand. 
n SPACE Moves cursor n spaces 

to the right. 
n Moves cu rsor n spaces 

to the left. 

GET startpoint-endpoint, destination, G 
Places the graphics contents of a 
specified rectangle within a specified 
array. 

startpoint Is the coordinate of the 
upper-left corner of a 
r e c t a n g l e  on t h e  
screen. 

endpoint is the coordinate of the 
lower-right corner of 
the same rectangle. 

destination Is the name of a pre
defined array that will 
store the contents of 
the rectangle. G tells 
the computer to store 
the rectangle's con
tents with full graphic 
detail. 

L INE (x 1,y1)-(x2,y2), a,b 

Draws (or erases) a line between 
two specified points. Also draws a 
box using the coordinates as the 
opposing corners. 
x 1,y1  is the starting position of the 

line. 
x2, y2 is the endpoint of the line. 

a is either PSET or PRESET. 

b is either B (for box) or BF (for 
fi l led box). 

PAINT (x,y) ,c,b 
Fills a specified area with a 
specified color. (The color is 
limited by the mode/color set 
combination.) 

x is an x-coordinate. 
y is a y-coordinate. 
c is the color code (from 0 to 8). 

The color selected must 
match one of the colors avail· 
able In  the particular mode/ 
color set combination in use. 

b Is the border color (0 to 8) at 
which painting will stop. 

PCLEAR n 
Clears a specified number of 
memory pages (1 536 bytes 
each) for graphics use. 
n is the number of graphics 
pages (1 to 8). 

PCLS color 

Clears the video display. 
color is the number (0 to 8) of one of 
the colors available for the mode/ 
color set combination in use. 
If color is omitted, the existing back· 
ground color is used. 

PCOPY source TO destination 

PLAY 

Copies the contents of one 
memory page to another memory 
page. 
source and destination are mem
ory page numbers (1 to 8). 

Plays music of a specified 
note (A thru G or 1 thru 1 2), octave 

(1 thru 5), volume, note duration, 
tempo, and pause. It also allows 
the execution of substrings and 
will handle the specification of 
sharps and flats. 

PMODE mode, start-page 

Selects the graphics mode and 
the memory page on which a 
program starts. 
Mode is the graphics mode (0 to 
4). The default value is 2. 
Start-page is the number of the 
graphics page (1 to 8) on which 
the program will start. 

PSET (x,y,c) 

Turns on selected graphics points. 
x is the position on the x-axis. 
y is the position on the y-axis. 
c is the color of the dot (0 to 8). 

PRESET (x,y) 

Turns off graphics points which 
were turned on by the PSET 
command. 
x is the coordinate on the x-axis. 
y is the coordinate on the y-axis. 

PUT startpoint-endpoint, source, action 

Places the g raphics contents of a 
rectangle stored in an array by the 
GET command at a specified posi· 
lion. 
startpoint is the coordinate of the 

upper-left corner of the 
rectangle. 

endpoint is the coordinate of the 
lower-right corner of the 
rectangle. 

source is the name of a pre· 
defined array that con
tains the data to be writ· 
ten into the rectangle. 

action determines how the data 
is to be written into the 
rectangle and can be the 
following: 
PSET -Sets the points 
that were set in the origi
nal rectangle. 
PRESET -Resets the 
points that were set in the 
original rectangle. 
A N D -Compares the 
points stored in the origi
nal rectangle with the 
destination rectangle. If 
both are set, then the 
screen point will be set: if 
not, the screen point is 
reset. 
O R -Compa r e s  t h e  
points a s  above. If either 
is set, the screen point 
will remain set. 
NOT-Reverses the state 
of each point in the desti· 
nation rectangle. 

SCREEN type, color se t 
Tells the computer whether you 
want to use a text screen or a 
graphics screen and selects the 
color set. 

type i s  e i t h e r  0 ( text  
screen) or 1 (graphics 
screen). 

color set is either 0 or 1 (see 
table 4). 

Table 1: Graphics, editing, and music commands available in Extended Color BASIC. 
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(a) (b) (c) 
5 PMODE 4 , 1  5 PMODE 1 , 1  5 PMODE 1 , 1  

1 0  PCLS 10 PCLS 10 PCLS 

20 SCREEN 1 . 1  20 SCREEN 1 . 1  20 SCREEN 1 . 1  

30 LINE {0,0) - (255 , 1 9 1 ) .PSET 25 LINE (0,0) - (255, 191 ),PSET,B 25 LINE (0,0) - (255, 1 9 1 ) .PSET,BF 

40 LINE (0, 1 91 ) - (255,0),PSET 30 LINE (0, 191 ) - (255,0),PSET 30 LINE (0, 1 9 1 ) - (255,0),PSET 

50 GOTO 50 40 GOTO 40 40 GOTO 40 

Photo 1: Three examples of the LINE statement in Extended Color BASIC. Photo 1a shows the high-resolution mode (PMODE 
4,1). Photo 1b is the low-resolution mode (PMODE 1 , 1) and shows that when the suffix "B" is added to the LINE command in line 
25, a box is created which uses the endpoint coordinates as opposing corners. Photo 1c shows what happens when the suffix "BF" 
is added to line 25. A box is created and filled with the foreground color. (Note that the line created by line 30 was drawn, but it's 
invisible because it's the same color as the filled box.) 

graphics modes is, at first glance, 
probably the most complicated aspect 
of using Extended Color BASIC. 
Choosing what's called the color set is 
done by the SCREEN command. This 
command has two parameters : The 
first tells the computer whether you 
want the graphics mode or text mode. 
The second parameter selects the 
color set. This is where things get a 
bit tricky. The three two-color modes 
(low-, medium-, and high-resolution) 
each offer a choice of either black and 
green or black and buff. The two 
four-color modes (low- and medium
resolution) offer color sets of either 
green/yellow/blue/red or buff/cyan/ 
magenta/orange. None of the graph
ics modes allow you to use all nine 
colors at one time. 

A further "complication" is the 
COLOR command, which instructs 
the computer to use specified fore
ground/background colors . The 

PMODE N umber Grid Size 
4 .256 by 1 92 

3 1 28 by 1 92 

2 1 28 by 1 92 
1 1 28 by 96 

0 1 28 by 96 

specified color codes must be in the 
allowable color set for the graphics 
mode you're using (see table 4)
otherwise you'll be greeted with an 
error message when you attempt to 
run the program. 

Extended Color BASIC 
divides the available 

graphics memory Into 
eight pages of 1 536 

bytes each. 

Although all this seems extremely 
complicated, I found that within a 
few hours of using Extended Color 
BASIC, the graphics modes and 
available color sets became second 
nature. Besides, the system sets 
default values for you if you don't 
want to bother remembering all the 
combinations at first. 

Color Mode Memory Pages Used 
Two·color 4 
Four-color 4 
Two-color 2 
Four-color 2 
Two-color 1 

Table 2: The five graphics modes of Extended Color BASIC (two low-resolution, 
two medium-resolution, and one high-resolution). All modes are selected by the 
PMODE command and are mapped onto a 256 by 192 grid. 

' 

Graphics Pages 
Extended Color BASIC divides the 

available graphics memory into eight 
pages of 1536 bytes each. An optional 
PCLEAR command can be used in the 
program to specify the number of 
pages you want to use. (The default is 
4 . )  A PCOPY command is also avail
able which can copy the contents of 
one page into another page (as long as 
the new page was allocated by 
PCLEAR).  In addition, the PMODE 
command has a second parameter 
that specifies which page to start the 
program on. 

It  doesn't take long to realize that 
the memory pages offer a number of 
interesting and creative possibilities. 
Switching between pages offers the 
opportunity for limited animation
especially since it's possible to update 

Code Color 

0 Black 
1 Green 
2 Yellow 
3 Blue 
4 Red 
5 Buff 
6 Cyan 
7 Magenta 
8 Orange 

Table 3: Colors available on the 
TRS-80 Color Computer. 
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one page while another rs on the 
screen. 

Creating Graphics 
Once you get used to the graphics 

and color modes, using Extended 
Color BASIC to actually create 
graphics displays is easy. Although it 
is possible to use the PSET and 
PRESET commands (the equivalent 
of the familiar SET and RESET com
mands found in other TRS-80s), the 
50,000 or so graphics points available 
in the high-resolution mode make the 
setting of individual points a very 
time-consuming exercise (although 
this might be necessary in a few 
cases). 

The people who designed Extended 
Color BASIC have made it simple
such commands as LINE, CIRCLE, 
DRAW, and PAINT (see photos) 
make the creation of very sophis
ticated shapes an easy job .  The most
used commands include: 

• LINE-Draws a line between two 
specified sets of coordinates . It will 
also draw a box and, if desired, fill 
the box with the foreground color. 
• CIRCLE-Draws a circle with a 
specified radius at a specified coor
dinate. You also have the option of 
changing the height/width ratio and 
drawing only parts of the circle. 
• DRAW-Draws a line or series of 
lines. You specify the direction, 
angle, and color. 
• PAINT -Fills a specified area with 
a color you pick. 
• GET -Places the graphics content 
of a specified rectangular area of the 
display within an array. 
• PUT-Takes the array used to store 
the GET information and redraws the 
graphics within an area that you 
specify. 

(For a complete list of Extended Color 
BASIC graphics commands, see table 
1) .  

Music 
Although fast and easy color 

graphics is the bread and butter fea
ture of Extended Color BASIC, the 
system has a number of other strong 
points, including the ability to per
form some pretty fancy music. The 
non-modified version of the TRS-80 
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(a) (b) 
5 PMODE 4 , 1  5 PMODE 4 , 1  
1 0  PCLS 10 PCLS 
20 SCREEN 1 , 1  20 SCREEN 1 , 1  
30 CIRCLE ( 1 28,96),95 30 CIRCLE ( 1 28,96).30,3 
40 GOTO 40 40 GOTO 40 

(d) 
10 PMODE 4 , 1  

5 PMODE 4 , 1  20 PCLS 
1 0  PCLS 30 SCREEN 1 , 0 
20 SCREEN 1 , 1  40 FOR RADIUS = I TO 100 STEP 10 
30 CIRCLE ( 1 28,96),30, 1 , 1 , .25,.75 50 CIRCLE ( 1 28,96),RADIUS 
40 GOTO 40 60 NEXT RADIUS 

70 GOTO 70 

Photo 2: Four variations of Extended Color BASIC's CIRCLE statement, all in the 
high-resolution graphics mode. Photo 2a is a simple circle with coordinates (128, 96) 
as the centerpoint and 95 graphics blocks as the radius. In photo 2b, the height! 
width ratio has been specified as 3, creating an oval. The ratio can be specified from 
0 to 255. If > 1, the circle is "higher" than it is wide; if < 1, it is wider than it is high. 
If the ratio is 0, the circle is infinitely higher than it is wide and becomes a straight 
line. Photo 1c uses the start and finish parameters to specify which part of the circle 
to draw. Photo 1d uses a single CIRCLE statement and a FOR-NEXT loop to create a 
bullseye. 

Color Computer (without Extended 
Color BASIC) allows you to create 
music by the SOUND command, 
which gives a range of notes from F3 
to E7 with a duration of 6/100 to 6110 
seconds. Obviously, there are limita
tions to this; there is a limited range, 
each note requires a separate program 
line, and you have no control over 
the tempo or volume. Playing all but 
the most simple tune is a tedious job .  

All of those problems have been 
eliminated in Extended Color BASIC 
through the use of one powerful 
command-PLAY. The PLAY com-

mand allows you to control the note, 
octave, duration of notes and pauses, 
and volume through the use of a 
single string. You can also execute 
substrings, making the playing of cer
tain kinds of music a much easier pro
position (see listing 1) .  Notes (over a 
five-octave range) can be specified by 
using either the numerals 1 thru 12 or 
the notes themselves from C to B (in
cluding sharps and flats). Duration of 
notes can be varied from a whole note 
to a 1/25Sth note ! Thirty-one volume 
levels can be specified, and tempo 
and pause-length have a range of 
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5 PMODE 3 , 1  
10 PCLS 
20 SCREEN 1 , 1  
30 LINE (0,0) - (255 , 1 9 1 ) ,PSET 
40 LINE (0, 191 ) - (255,0),PSET 
50 CIRCLE ( 1 28,96) ,90 
60 PAINT ( 1 35, 125),8,8 
70 GOTO 70 

Photo 3: An example of the PAINT 
statement. The lines and circles shown 
are in the medium-resolution two
color mode (PMODE 3,1). The PAINT 
statement in line 60 specifies the begin
ning point of the painting (135,125), 
the color choice, and the color number 
at which the painting will stop. 

from 1 to 255. If you're musically 
inclined, you'll find the PLAY com
mand an interesting one, despite the 
inability to play chords. Even for one 
not schooled in musical theory, these 
capabilities are useful for adding 
sound to program displays, graphics, 
and animation. 

The Added Extras 
Extended Color BASIC adds to the 

TRS-80 Color Computer commands 
and functions. This makes it substan- . 
tially the same as the well-known 
Radio Shack Level II BASIC. After 
using the non-extended BASIC for a 
while, it was good to have back such 
familiar commands as TRON and 
TROFF (trace on and off), and ON 
ERROR GOTO. Functions added in
clude PEEK (strangely enough, non
extended color BASIC does have 
POKE but not PEEK), SQR, EXP, 
COS, LOG, TAN, and USR. 

There are a number of differences. 
Since both extended and non-ex
tended color BASIC use device num
bers for l/0 (input/ output) oper
ations (0 for the keyboard and video 

\ 

PMODE 
·Num ber 

4 

Color Set Two-Color Four-Color 
Combinat ion Com b i nat ion 

0 Black/Green 
1 Black/Buff 

3 0 Green/Yellow/Blue/Red 
1 Buff/Cyan/Magenta/Orange 

2 0 Black/Green 
1 Black/Buff 
0 Green/Yellow/Blue/Red 
1 Buff/Cyan/Magenta/Orange 

0 0 Black/Green 
Black/Buff 

Table 4: Color combinations (sets) that can be used within Extended Color BASIC. 
(Color set is the second parameter of the PMODE command.) The two low- and 
medium-resolution modes each have a two-color and a four-color set available. The 
single high-resolution mode is two-color and only allows combinations of black! 
green or black/buff. 

Listing 1: A demonstration of Extended Color BASIC's music capabilities. Lines 55 thru 
80 create six string variables (A$ thru F$) and assign to them note, duration, octave, 
tempo, and volume-level information. Line 85 assigns string variable X$, a string of 
commands to execute (X) substrings A$ thru F$. The music is played by the PLAY com
mand in line 90, which calls the nested substrings. 

' * * *  B A C K  T O  B A C H  * * *  

2 I 

5 C L S  

1 121  P R I N T @ 9 5 , S T R I N G $ ( 3 2 t 11 * 11 )  

2 12l  P R I N T @ 3 2 121 , S T R I N G $ ( 3 2 t 11 * 11 )  

2 5  P R I N T @ 2 0 1 , II B A C K  T O  B A C H  
I I 

4 121  F O R  X 1 T O  1 121 121 121 : N E X T  X 

55 A $  = I I  T 6 ; 0 2 ; L 2 ; G ;  L a ; c ;·o ; E ;  F ;  L 2 ; G ;  c ;  P 1 6 ; c ;  II 
6 121  B $ = 11 L 2 i A i L 4 i F i G i A i B i 0 3 i L 2 i C i 0 2 i C i P 1 6 i C i F i L 4 i G i  

F i E i D 11 

6 5  C $ = 11 L 2 i E i L 4 i F i E i D i C i L 2 i 0 1 i B i 0 2 i L 4 i C i D i E i C 11 

712l 0 $ = 11 L 2 i E i L 1 i D i L 2 i G i L 4 i C i D i E i F i L 2 i G i C i P 1 6 i C 11 

7 5  E $ = 11 L 2 i A i L 4 i F i G i A i B i 0 3 i L 2 i C i 0 2 i C i P 1 6 i C i F i L 4 i G i  

F i E i D 11 

8 121  F $ = 11 L 2 i E i L 4 i F i E i D i C i D i E i L 2 i F i 0 1  i B i L 1 i 0 2 i C 11 

8 5  ){ $ = II )( A $ ; ){ B $  j ){ C $ ; ){ 0 $  j ){ E $  j ){ F $ ; II 

9 121  P L A Y  ){ $ 

screen, - 1  for the cassette, and - 2  
for the printer), OPEN, CLOSE, IN
PUT, and EOF (end-of-file) state
ments are available. Therefore, 
dumping a program to a line printer is 
done by the PRINT# -2 command in
stead of LPRINT. 

Also, because Extended Color 
BASIC includes a USR function, it is 
possible to call machine-language 
subroutines from BASIC programs 
(unlike the non-extended version) . 
The technical information appendix 
of the Extended Color BASIC manual 
says, 'The ROM (read-only memory) 
contains many subroutines that can 
be called from machine-language pro-

grams."  From this statement, you 
might think that a long list of ROM 
subroutines would be included. Un
fortunately, such is not the case . A 
total of seven follows, all dealing 
with cassette, joystick, and keyboard 
l/0. To be fair, the lack of ROM sub
routine information is not Radio 
Shack's fault-its license with Micro
soft prevents publication of such in
formation. 

Despite the lack of specific sub
routine information, there are three 
new statements within Extended 
Color BASIC which are designed to 
help out the machine-language pro
grammer: 
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5 PMODE 4 , 1  
10 PCLS 
20 SCREEN 1 ,  1 
25 DRAW "BM40,80;U40;R40;D40;L40" 
30 DRAW "BM + 20,20; U40;R40;D40;L40" 
40 LINE (60, 100) - (40,80).PSET 
50 LINE (60,60) - (40,40).PSET 
60 LINE ( 1 00,60) - (80,40),PSET 

70 LINE ( 1 00, 100) - (80,80),PSET 
80 GOTO 80 

5 PMODE 4 , 1  
10 PCLS 
20 SCREEN 1 ,0 
30 DRAW "BM98,96;NU80;NE56; 

NR80;NF56;ND80;NG56;NL80;NH56" 
40 CIRCLE (98,96),80, 1 , 1 , . 125, 1  
50 CIRCLE ( 135, 1 10),80, 1 , l , l , . 1 25 
60 LINE (135, 1 10) - ( 1 90 , 1 67),PSET 
70 LINE ( 1 35,1 10) - (235, 1 10),PSET 

80 GOTO 80 

(a) 

(b) 

5 PMODE 4,1  (c) 

10 PCLS 

15 SCREEN 1 ,0 
20 DRAW "BM50,50R60D IONL20D20L20NU20L20NU20 

L20U20NR20UIO" 'TOP VIEW 
25 DRA W"BM50, 1 OOR20ND20R20ND20R20D20 

NL20D10L60UIONR20U20" 'FRONT VIEW 
30 DRAW "BM 150, 1 OOR30D30L30U 1 ONE20U20" 

'SIDE VIEW 
35 ' OBLIQUE VIEW-LINES 40-60 

40 DRAW "BM150,50U5E15R 10BF20BD30NR5L20H25Ul0 
45 DRAW "BM150,50U5F8U 15R 1 5H8F8Ll5F8NR15D15F8 

ND 10E15NR10H8 
50 LINE ( 1 75,30) - (200,55) ,PSET 
55 LINE - (200,80),PSET 
60 LINE ( 1 67,60) - (183,46).PSET 
65 GOTO 65 

Photo 4: Three examples of the DRAW statement, which allows you to specify the starting point, direction, angle, and color of a 
figure. The cube in photo 4a was created by DRAWing two squares (lines 25 and 30) and connecting them with four LINE state
ments (lines 40 thru 70). Photo 4b is an example of the DRAW statement's "no update" option. Each of the lines radiating from the 
center of the "pie" is drawn individually, with the computer returning each time to the centerpoint of the circle (98, 96). The 
detached "slice" was created using the CIRCLE statement's start/ end parameters and two LINE commands. Photo 4c uses all of the 
parameters of the DRAW statement to create the four projection studies of a figure. 
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(a) 

(b) 

5 PCLEAR 8 

10 PMODE 4 , 1  

l l  PCLS 
1 2  SCREEN 1 ,0 
1 3  P I  = 3 . 1 4159 

1 5  A 1  = 0: A2 = 2*PI 

20 N = 360:A = 50 

25 X = (A2 - A1 )/N 

30 FOR I = A 1  to A2 STEP X 

35 R = A • COS (4*1) 

40 X = R * SIN(!) 

45 Y = R • COS (I) 

50 PSET( l28 + X,96 + Y,5) 

55 NEXT I 

60 GOTO 1 3  

10 PMODE 4 , 1  

20 PCLS 
30 SCREEN 1 ,0 
40 LINE ( 1 27,5) - ( 127, 185),PSET 
50 LINE (7,95) - (247,95),PSET 
60 FOR XSCALE = 7 TO 247 STEP 20 

70 PRESET (XSCALE,95) 
80 NEXT XSCALE 
90 FOR YSCALE = 5 TO 185 STEP lO 
100 PRESET ( 127,YSCALE) 
1 10 NEXT YSCALE 
130 FOR X = - 180 TO 1 80 STEP 1 .5 
1 40 AX = X/57.29578, 
145 XP = X/1 . 5  + 127 
150 F 1  = - (SIN(AX)* 90) + 95 
160 F2 = - (COS(AX)*90) + 95 
1 70 PSET(XP,F 1 , 1 ) :  PSET(XP , F2, 1 )  
1 80 NEXT X 
1 90 GOTO 1 90 

Photo 5: Three high-resolution examples of the use of PSET, SIN, and CQS. The eight-leaf clover in photo Sa is changed to a 
four-leaf clover (photo Sb) by changing the cosine value in line 35 to 2. In photo Sc, the computer uses PSET, SIN, and COS to 
draw the sine/ cosine waves and LINE to draw the x-y axis. Notice that each wave travels 360 degrees (from + 180 to - 180) and 
that the x-axis increments 30 degrees at each gradation. This is a good exercise in mapping (scaling down) a program to fit the 
video display. 
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• CLOADM-Loads a machine-lan
guage program from cassette . You 
can also specify a memory offset. 
• CSAVEM-Writes a machine-lan
guage program to cassette. 
• DLOADM-Loads a machine-lan
guage program at the speed you 
specify (300 or 1500 bps [bits per 
second]) .  

Advanced programmers 
should be able to use 
its speed and efficient 

use of memory space to 
avoid the tedium of 

machine-language pro
gramming. 

Although a lack of machine-lan
guage information might be con
sidered a handicap by some, it is not. 
One of the most striking features of 
Extended Color BASIC is that it is 
fast-despite the fact that the micro
processor runs at the relatively slow 
speed (for computers) of .894 MHz 
(million cycles per second) .  It's evi
dent that the 6809E is an extremely 
powerful microprocessor. Creating 
graphics by the PSET (point-by
point) method is slow, but the LINE, 
CIRCLE, DRAW, and PAINT state
ments are surprisingly fast
obviously calling machine-language 
subroutines in the Extended Color 
BASIC ROM. 

The Editor 
The color graphics and musical 

ability of Extended Color BASIC are 
the most interesting features; how
ever, the addition of a full-feature 
editor (once again similar to the Level 
II BASIC editor) will surely be ap
preciated. It only takes a couple of 
times of retyping long program lines 
to correct a single error to convince 
any programmer that edit ing 
capability is not a luxury. 

Documentation 
As usual, the Radio Shack people 

have done an outstanding job of pro
viding a manual aimed squarely at 
the "average" user of Extended Color 
BASIC (ie : the non-programmer) . 
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5 PCLEAR 8 
50 GOTO 600 

60 LINE ((255 - X), ( l 9 1  - Y)) - (X,Y} .PSET 

6 1  J = J + 1 : IF J > A THEN J = O : A  = RND(SO) 
. 63 RETURN 

600 REM ROTATING FAN 
601 FOR I = 1 TO 5 STEP 4 
602 PMODE 3 , 1  

603 PCLS 
604 SCREEN 1 ,0 
605 A = 25:X = 0: Y = 0: J = 0 
6 1 0  FOR X = 0 TO 254 
612 COLOR X/32 + 1 ,5 
615 GOSUB 60: NEXT X 
620 FOR Y = 0 TO 190 
623 COLOR Y/24 + 1 ,5 
625 GOSUB 60: NEXT Y 
630 FOR X = 255 TO 1 STEP - 1 
633 COLOR X/32 + 1 ,5  
635 GOSUB GO: NEXT X 
640 FOR Y = 191 TO 1 STEP - 1  
643 COLOR Y/24 + 1 ,5 
645 GOSUB 60: NEXT Y 
650 NEXT I 
660 FOR I = 1 TO 5 STEP 4 
670 PM ODE 3, 1 
680 SCREEN 1 , 0  
690 FOR T = 1 T O  30: NEXT T 
700 NEXT I 
7 1 0  GOTO 660 

Photo 6: Advanced programming in Extended Color BASIC. The program uses the 
available parameters of LINE, SCREEN, and COLOR to create a multicolor rotating 
display. 
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Hexadecimal  Address 
0-3FF 

Decimal Address 
0·1 023 

Contents 
System Use 

OFF 255 
3FF 1 023 
400-5FF 1 024·1 535 

Direct Page Memory 
Extended Page Memory 

Text Screen Memory 
Graphic Screen Memory 

Page 1 600-BFF 
C00-1 1 FF 
1 200·1 7FF 
1 800·1 OFF 
1 E00-23FF 
2400-9FF 
2A00-2FFF 
3000·35FF 

1 536·3071 
3072·4607 
4608·61 43 
61 44·7679 
7680·921 5 
9216·2559 
2560-1 2287 
1 2288·1 3823 

Page 2 
Page 3 
Page 4 
Page 5 
Page 6 
Page 7 
Page 8 

Program and Variable 
3600-3FFF 
8000-9FFF 
AOOO·BFFF 
COOO·FEFF 
FfOO-FFFF 

1 3824·1 6383 
37768·40959 
40960-491 51 
491 52·65279 
65280·65535 

Storage 
Extended Color BASIC 
Color BASIC 
Cartridge Memory 
Input/Output 

Table 5: TRS-80 Color Computer memory map. (Map as shown is with Extended 
Color BASIC and 16 K bytes of programmable memory installed.) 

Technical Writer Jonathan Erickson 
has written a manual ("documenta
tion" is a dirty word in the halls of 
Radio Shack, since they feel it con
notes non-readability) in Radio 
Shack's informal, chatty, and very 
readable style. He's also managed to 
do this without talking down to the 
reader. Best of all, the material is well 
organized so that finding specific in
formation is quick and easy. 

Summary 
Radio Shack's Extended Color 

BASIC is a breakthrough in color 
graphics for personal computers. It's 
fast, easy-to-use, and capable of pro
ducing striking graphics. In addition, 
advanced programmers should be 
able to use its speed and efficient use 
of memory space to avoid the tedium 
of machine-language programming. 
It lends itself well to the development 
of games and is also a great way for 
children to get involved with pro
gramming. For experienced program
mers, "getting into" the system in 

order to broaden its features will pre
sent a challenge and eventually result 
in even more exciting graphics. 

Extended Color BASIC (in its pre
sent form) and the TRS-80 Color 
Computer system do not readily lend 
themselves to a professional or busi
ness environment. The inability to 
mix graphics and text on the screen 
makes it difficult to set up charts and 
graphs. But better things are com
ing-Radio Shack will introduce a 
floppy-disk drive for the Color Com
puter within a few months and also 
plans to market a low-cost plotter I 
printer for the system. 

Finally, Extended Color BASIC is 
the first incarnation of Microsoft's 
continual development of software 
dedicated to computer graphics, one 
of the fastest growing fields of the 
future. If Extended Color BASIC is an 
indication of the beginning for per
sonal computers, we can expect 
amazing products in the years to 
come . •  

t-At a Glance ____ ---1 

Name 
Extended Color BASIC 

Type of package 
Color graphics, music, and 
BASIC extension 

Manufacturer 
Radio Shack 
1300 One Tandy Ctr 
Fort Worth TX 76102 

Price 
$99 to add to existing TRS-80 
Color Computer; 
$599 for complete system (less 
video display) 

Format 
ROM (read-only memory) 

Language used 
BASIC 

Computer needed 
Radio Shack TRS-80 Color Com
puter with 16 K bytes of pro
grammable memory. 

Documentation 
"Going Ahead With Extended 
Color BASIC" 
215 pages, 22 by 28 em (8lfz by 
11 inches) 

Of interest to 
Everyone 

Additional comments 
If Extended Color BASIC is to be 
added to an existing TRS-80 
Color Computer, the unit must 
be returned to Radio Shack for 
modification. 
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The Commodore VIC 20 
Microcomputer : 

A Low-Cost, 
High-Performance Consumer Computer 

"Why haven't you bought a per
sonal computer yet?" This question 
will elicit varying responses from 
people interested in buying one. 
However, most of them fit into two 
categories : 'They're still too expen
sive, "  or 'The ones I can afford are 
not a good long-range investment . "  
There are some good general-purpose 
microcomputers around, but they're 
in the $1000 price range. And some 
computers cost as l i ttle as $200; that's 
certainly the right price, but you 
know you're sacrificing something 
(quality of materials, expandability, 
etc) to get such a low price . 

The Commodore VIC 20 micro
computer may change all this. It is 
well constructed, has color, sound, 
and graphics, and is easy to use . It 
comes with everything needed to use 
it  (except an ordinary color television 
set), includes a well-written instruc
tion manual, and is supported by a 
l i n e  o f  o p t i o n a l  e x t e n s i o n s ,  
peripherals, and documentation (see 
figure 1 ) .  Looking at a picture of the 
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version selling in Japan (photo 1)  
might cause you to think $600 would 
be a fair price. It  is, compared to the 
cost of other units. But it does not 
cost $600-the VIC 20 retails for 
$299.95.  

The Commodore VIC 20 
is well constructed, has 

color, sound, and 
graphics, and is easy to 

use. 

Physical Characteristics 
The VIC (which stands for Video 

Interface Computer) is a. small unit, 
about the size of the main (keyboard) 
component of the Radio Shack 
TRS-80 Model I. It measures 40.3 by 
20.4 by 7.2 em (15 .9 by 8 by 2 . 8  
inches) and is small enough t o  easily 
fit on a work desk or a shelf. In fact, 
it is small enough to fit into a suitcase 
(along with i ts external power supply 
and RF (radio-frequency) modula
tor), making it usable as a portable 
personal computer. 

The first thing I noticed about the 
VIC was i ts keyboard. It  is the equal 
of any personal-computer keyboard 

in both appearance and performance. 
This is a remarkable accomplishment, 
almost unbelievable considering the 
price of the entire uni t .  Three of its 
closest competitors, the Atari 400, the 
Radio Shack TRS-80 Color Com
puter, and the Sinclair ZX80, have 
keyboards that are less than perfect as 
a result of cost cutting. In this respect, 
the Commodore VIC 20 stands clear
ly ahead of i ts competi tion . 

Photo 2a shows the rear panel of 
the VIC 20 . The long slot on the left is 
used to . . plug in memory cartridges, 
program cartridges, or a VIC Master 
Control Panel, which allows up to 
four cartridges to be plugged in. Im
mediately to the right of the cartridge 
slot is the TV output socket .  The 
signal from this plug goes directly to a 
video monitor or through the RF 
modulator and a TV switch box to a 
s t a n d ard t e l e v i s i o n  s e t . (The 
necessary cable, RF modulator, and 
switch box are supplied with the 
VIC . )  

The middle (round) connector on 
the rear panel is a serial interface that 
drives a single 5-inch floppy disk and 
a printer. Up to five peripheral 
devices can be daisy-chained through 
each other to this connector. The next 
slot to the right (the short rectangular 
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Figure 1 :  A block diagram of the Commodore VIC io system (shaded components are available at extra cost). 

slot) goes to the VIC cassette recorder 
(which is available separately) .  The 
rightmost slot contains a "user port" 
that can be connected to a printer, a 
modem, or one of several other 
peripheral devices . With an optional 
RS-232C adapter card, this port can 

also be used with RS-232C devices . 
The left-side panel (see photo 2b) 

contains (from left to right) a game 
port, a rocker-type on/off switch, 
and a socket to receive power from 
the VIC power supply. The game 
port, according to Commodore, can 

Photo 1: The Commodore VIC 20 microcomputer. This unit, a final prototype based 
on the Japanese version of the VIC microcomputer, differs from the American model 
only in the model number. 

accept a joystick, a light pen, a game 
paddle, or a VIC Multiple Game Con
troller (which allows several game 
devices to be connected to the VIC) .  

When the VIC 20 is turned on,  the 
video display (a color television 
tuned to channel 3 or 4) stays dark for 
about three seconds, then shows the 
display given in photo 3. The VIC 
display has 23 lines of 22 characters 
or graphics symbols per line, with 
cyan (greenish blue) letters on a white 
background. The active display area 
in the VIC is delineated by a border of 
a different color (in photo 3, a cyan 
border) . The border crisply marks the 
working area of the VIC . For me, i t  
has  the psychological effect of  mak
ing the screen area seem bigger; this is 
important, since the VIC displays 
fewer characters per line than any of 
its competitors. 

VIC Graphics 
The VIC 20 graphics character set 

is virtually identical to that of its 
predecessors, the Commodore PET 
and CBM (Commodore Business 
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Machine) .  The standard VIC can 
display over sixty graphics symbols, 
shown on the front faces of most of 
the keys (see photo 1 ) .  Since these 
symbols are directly available from 
the keyboard and can be stored in 
string variables and displayed by 
PRINT statements, it is easy for even 
the inexperienced BASIC user to com
bine these symbols into larger pic
tures. This character-size building
block approach is used by Atari, 
Commodore, Ohio Scientific, and 
Sinclair. It is a good way to generate 
graphics that are easy to understand 
and use without having to design a 
separate graphics m ode . Such 
graphics are better than simply being 
able to turn on and off coarse 
graphics blocks (as in the TRS-80 
Models I and III and the Color Com
puter) because character-oriented 
graphics allow more detailed images 
(although, unlike the graphics-blocks 
system, character graphics do not 
allow full  control of the image) .  

All the graphics characters i n  the 
VIC are accessible directly from the 
keyboard. For characters shown on 
the fronts of key caps, pressing either 

(2a) 

(2b) 

shift key or the Commodore key ( the 
key in the lower left corner of the 
keyboard) causes one of these charac
ters to be displayed. Pressing the 
Commodore key with a given key 
causes the character on the left half of 
the front face to be displayed; press
ing either shift key with a given key 
causes the character on the right half 
to be displayed. 

All the graphics 
characters in the VIC 
are accessible directly 

from the keyboard. 

Both uppercase and lowercase 
characters can be displayed, but you 
lose access to all the characters on the 
right half of the key front faces . Tog
gling between this uppercase /lower
case/graphics mode and the default  
uppercase/graphics mode is done by 
pressing the shift key, holding i t  
down, pressing the Commodore key, 
and r�leasing both keys . The graphics 
characters on the left half of the key 
front faces are still available with 

Photo 2: Connections to the VIC 20 microcomputer. Photo 2a shows the rear panel of 

the VIC; from left to right are a slot for program cartridges and connections to a televi

sion or video monitor, a floppy disk, a Commodore cassette recorder, and a printer or 

other peripherals. Photo 2b shows a game device port, an ON/OFF rocker switch, and a 
connector for an external power supply. 
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l owercase l e t ters . C o m m odore 
grouped what i t  believes are the most 
useful graphics characters (ones that 
might be used with lowercase letters 
in business applications) on the left 
half of the key front faces. 

Finally, the number of graphics 
characters that can be displayed is 
doubled because any character can be 
displayed as is or in reverse (see 
photo 3) .  This can be done im
mediately or during program execu
tion . Pressing the RVS ON key (the 
CTRL key plus the 9 key simulta
neousl y )  causes a l l  d isp layed 
characters to appear in reverse on the 
screen .  (If you are programming and 
hit the RVS ON key while defining a 
character string, a reverse R will ap
pear and subsequent keystrokes will 
not be reversed. However, when you 
print that string, the reverse R will 
not appear but will cause all subse
quent characters to be displayed in 
reverse . )  Pressing the RVS OFF key 
(CTRL plus the 0 key) causes all 
displayed characters to appear 
unreversed on the screen . (When in
cluded in a character string, the RVS 
OFF key causes all subsequent 
characters to be displayed normally; 
its symbol appears in the character 
string as a reverse underline . )  

VIC Color 
T o  q u o t e  a n  a d a g e  f r o m  

photography, "If you can't make it 
good, make it  red . "  There is an ele
ment of truth in that -color does · 
make things more exciting, and it 's 
always one of the most striking 
features of . a microcomputer video 
display . The VIC has an impressive 
color display due largely to the com
plete control you have over the place
ment and combination of colors . 

The VIC allows you to display nor
mal and reversed characters (in
cluding all graphics symbols) in eight 
colors: black, white, red, cyan, pur
ple, green, dark blue, and yellow. 
The color of the flashing cursor and 
all subsequent characters displayed 
on the video screen is set by 
simultaneously pressing the CTRL 
key and the appropriate color key 
(one of the keys numbered 1 through 
8) .  As described for the RVS ON and 

Circle 292 on inquiry card. -+ 





Photo 3: The VIC 20 video display im

mediately after being turned on.  

RVS OFF keys, pressing a color key 
within a character string causes a 
reverse character to be placed in the 
string. This tells the VIC not to im
mediately change the display color, 
but to change it when that string is 
printed. Photo 5 shows the eight col
ors available, each of which is dis
played by printing the corresponding 
color control character followed by a 
line o'f reverse spaces (which appear 
as solid squares of the current color) .  
The computer displays all ouput in 
the current color. In photo 5, since 
the last color used was yellow, the 
VIC responds with its end-of-pro
gram message in yellow. 

The VIC also allows you to change 
the background color of the working 
area in the center and the border that 
surrounds it. Choose from sixteen 
background colors and eight border 
colors (ie: 128 background/border 
combinations) .  The two are changed 
by executing (either directly or from a 
program) the statement: 

Backgro u n d  
Black White Red 

Black 8 9 1 0  
White 24 25 26 
Red 40 4 1  42 
Cyan 56 57 58 
Purple 72 73 74 
Green 88 89 90 
Blue 1 04 1 05 1 06 
Yellow 1 20 1 2 1  1 22 

Orange 1 36 1 37 1 38 
Light orange 1 52 1 53 1 54 
Pink 1 68 1 69 1 70 
Light cyan 1 84 1 85 1 86 
Light purple 200 201 202 
Light g reen 2 1 6  2 1 7  2 1 8  
Light blue 232 233 234 
Light yellow 248 249 250 

Photo 4: The character set of the VIC 20. 

Any character can be displayed in reverse. 

POKE 36879,X 

where X is a value as given in table 1 .  
The background colors can be any of 
the eight character colors or orange, 
light orange, pink, light cyan, light 
purple, light green, light blue, or light 
yellow. The border colors can be any 
of the eight character colors. 

An unusual thing about the VIC is 
that the background color can change 
independently of the character color 
(other color microcomputers can't do 
this) .  Combined with the color and 
reverse keys, this allows a tremen
dous amount of control over the 
video display . Photos 6a and 6b show 
a run of a program differing only in 
the value poked to memory location 
36, 879 . Photo 6a shows a light green 
background and a cyan border; this 
was accomplished by poking the 
value 219 to that location . Photo 6b 
shows a light cyan background and a 
red border; this was accomplished by 
poking the value 186 to that location . 

Border 
Cyan Purple Green Blue Yellow 

1 1  1 2  1 3  1 4  1 5  
27 28 29 30 31 
43 44 45 46 47 
59 60 61 62 63 
75 76 77 78 79 
9 1  92 93 94 95 

1 07 1 08 1 09 1 1 0  1 1 1  
1 23 1 24 1 25 1 26 1 27 

1 39 1 40 1 4 1  1 42 1 43 
1 55 1 56 1 57 1 58 1 59 
1 7 1 1 72 1 73 1 74 1 75 
1 87 1 88 1 89 1 90 1 91 
203 204 205 206 207 
2 1 9  220 221 222 223 
235 236 237 238 239 
251 252 253 254 255 

Table 1:  Background and border color combinations in the VIC 20 microcomputer. 

Poking decimal location 36,879 with the values given in this table gives a video 
display with the colors shown. 
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Photo 5: The eight character colors 

available on the VIC 20. All characters 

can be displayed in any of these colors .  

In addition, notice the two sets of 
angle brackets on each line . The first 
set contains an X symbol, a space, 
and a small square. The second set 
contains the reverse of each of these 
characters. Notice the role of the 
background and character colors in 
these reversed and nonreversed 
characters. If the background color 
were changed with those characters 
on the screen, the characters �ould 
assume the new background color but 
retain the old character color. 

Photo 7 contains a listing of the 
program that produced photo 6b. 
Several control characters appear in 
this listing as seemingly arbitrary 
reverse characters. These are screen
manipulation characters stored for 
later use because they appear within a 
character string; if a quote mark had 
not been previously typed on the 
same line, the character would have 
been executed immedia tely and 
would not have appeared on the 
screen. The reverse heart in line 100 is 
the VIC symbol to clear the screen 
and put the cursor in the upper left 
corner. The reverse R and reverse 
underline in line 110 correspond to 
the RVS ON and RVS OFF keys, 
respectively. They cause the three 
characters between them to be 
displayed in reverse. The reverse 
characters in lines 120 through 180 
are the result of pressing the cor
responding color keys (CTRL plus the 
keys 1 through 8, respectively) .  They 
cause all printed characters to be 
displayed in the given color, as 
shown in photo 6b . 

The VIC video display is memory
mapped (ie: the contents of the screen 
are determined by the contents of a 
given range of memory locations in
side the VIC) .  Because of this, the 



For years many small business system buyers 
thought that in order to get " real" performance 
and enough storage to be a " real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftai n series office computers a lot of people's 
minds have been changed. 

Because we designed the h ighly rel iable 
Chieftai n small business system with the most 
i nnovative combination of performance and effi
ciency around. 

At your fingertips there are 64 ,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 m i l lion 
characters with S moke S i gnals's new double den
sity controller. For larger concerns, there's a 20 M 
byte hard disk available. 

At a time when other small computer manu
facturers tell you "you're on your own", S moke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control. 

accounts receivable, invoice entry, payroll ,  word 
processing and much, much more. There's BASIC,  
COBOL and F O RTRAN - even a multi-user BOS 
( Business O perating System )  that allows for 
numerous users s imultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per
formance on par with sys
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho
rized Smoke Signal dealer - he'll be glad to 
demonstrate the Chieftain's high rel iability and 
ease of operation. For dealers only, circle 371 

All other Inquiries, circle 372 

SIDIB SIDNIL ·� BRDIDCISTIND 
31336 Via Colinas. Westlake Village. Cal ifornia 91361. (213) 889-9340 



screen can be directly manipulated by 
poking values into certain memory 
locations. Memory locations 7680 
through 8185 (decimal) contain the 
code for a given character; memory 
locations 38, 400 through 38, 905 con
tain the code for the color of the 
respective character. Locations 7600 
and 38, 400 determine the character in 

(6a) 

(6b) 

Photo 6: Variations in character, back
ground, and border colors on the VIC 20. 
Photos 6a and 6b differ only in the value 
stored in location 32, 879, which deter
mines the background color (from sixteen 
choices) and the border color (from eight 
choices). 

Photo 7: A VIC BASIC program utilizing 
color, graphics, and reverse video. This 
program produces the video display 
shown in photo 6b. The reverse character 
before each color word in the PRINT 
statements is a control character deter
mining the color of everything displayed 
after it. See the text for details. 
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the upper left corner. Locations 7601 
and 38,401 determine the character to 
its right, and so on down to the 
character in the lower right corner. 

VIC Sound and BASIC 
The VIC 20 can produce three in

dependent "voices" of music and one 
voice of noise through the speaker of 
the attached television set .  Each 
voice, covering a three-octave range, 
covers a different part of the audio 
spectrum . The voices are labeled 
"tenor, " "alto," and "soprano"; they 
are activated by poking a number 
between 128 and 254 into locations 
36, 874 through 36, 876. The noise 
genera.tor is similarly activated at 
location 36,877, and an overall 
volume control (which takes values 
between 0 and 15) is located at 

Memory Locat ion 
(i n Dec1mal) 

36,878 .  Table 2 lists important 
memory locations in the VIC 20 . 
Table 3 lists the values to be poked in
to the music-voice locations to give a 
certain musical pitch within the three
octave range of that voice . 

VIC BASIC is a version of 
Microsoft BASIC modified by Com
modore . It is a full-blown BASIC 
with the features found on most 
microcomputers, allowing the VIC to 
accept other BASIC programs with 
little or no modification. A list of 
BASIC keywords accepted by the 
VIC is given in table 4 .  The keywords 
listed have the standard definitions 
given by Microsoft BASIC.  

The VIC Product Line 
Although prices and availability of 

VIC peripheral devices were not 

Use 

7680 to 8 1 85 contains character contents of VIC video display; characters are 
mapped by row, with location 7680 corresponding to the upper left cor· 
ner of the display 

36,874 

36,875 
36,876 
36,877 

36,878 

36,879 
38,400 to 38,905 

corresponds to tenor music "voice" ;  should contain either 0 (for 
si lence) or 128 through 254 (for note; see table 3) 
corresponds to alto music "voice" 
corresponds, to soprano music "voice" 
corresponds to a noise-producing "voice"; accepts values of 0 and 
1 28 through 254; h igher values give higher-pitched white-noise sounds 
volume control for al l music and noise "voices" ;  effective values are 0 
through 1 5  
control byte for background and border colors; see table 1 
conta1ns character color contents of VIC video display; mapped to 
video display in the same way as the character contents (see above) 

Table 2: Some important memory locations in the VIC 20 microcomputer. 

Note Value Note  Value 
c 1 35 G 2 1 5  
C# 1 43 G# 2 1 7  
D 1 47 A 2 1 9  
D# 1 51 A# 221 
E 1 59 B 223 
F 1 63 c 225 
F# 1 67 C# 227 
G 1 75 D 228 
G# 1 79 D# 229 
A 1 83 E 231 
A# 1 87 F 232 
B 191  F# 233 
c 1 95 G 235 
C# 199 G# 236 
D 201 A 237 
D# 203 A# 238 E 207 B 239 
F 209 c 240 
F# 21 2 C# 241 

Table 3: Values used in the ge11eration of music on the VIC 20 microcomputer. On 
the VIC, these values are stored in memory locations 36, 874 through 36, 876 to 
generate the appropriate note within the three-octave range of a given music voice. 
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Sooner or later, someone had to take al l th is proven 
microcomputer hardware and software technology and wrap 
it up in a portable package at a price t hat shocks the industry. 
Adam Osborne decided to do it sooner. 

The OSBORNE 1 ® ,  from Osborne Com puter Corpora
tion . You get fu l l  CP/M® disk com puter capabil ities
Z8QA® CPU,  64K bytes of RAM memory, a full business 
keyboard , a b uilt-in monitor, and two floppy d rives with 
1 OOK bytes each of storage .  You g et two i nterfaces, 
the IEEE 488 and the RS-232C. Just con nect a 
printer, via either i nterface. 

Software? You g et 
CP/M® , CBAS I C-2®, 
M icrosoft BAS IC® , the 
WORD STAR® word 
processing system with 
the MAI LMERGE® 
mai l ing list feature ,  
a n d  the S U PERCALC® 
electro n ic spread
sheet package.  
All stan dard . 
All for $1 795. 

And it 's portable. When the keyboard is 
c l ipped over the d isplay pane l ,  o nly the 
weatherproof brushed al u m i n u m  case 
is exposed . (There are even optional 
modem electro n ics ,  cou plers ,  battery 
packs, and external monitor connections ,  

providing practically unl i mited system portability . )  
It's a l l  business . The OSBORNE 1 d el ivers significant 

productivity at an irresistable price. At $1795, its immediatJ 
and lasting success as a personal business com puter is ,  

qu ite s imply ,  inevitable . 

s: sSBORNE 
CO M P U T E R C O R P O R A T I O N  
26500 Corporate Avenue Hayward , California 94545 ( 41 5) 887-8080 

Orders for the Osborne 1 Computer can be placed 
over the telephone at ( 41 5) 887-8080. Your order 
will be forwarded by the factory for delivery by 
your nearest authorized Osborne 1 dealer. 



definite at press time, Commodore 
has announced an extensive line of 
products to be "introduced during 
and throughout 1981 . "  (By the time 
you read this, Commodore expects to 
have the VIC computer i tself 
avai lable  through Commo dore 
dealers . )  This list of peripheral 
devices and accessories includes: 
•Mem o ry-expansion p roducts -

Commodore will sell a line of car
tridges tha t add programmable 
memory to the VIC, increasing the 
size and complexity of programs that 
can be run . A 3 K-byte cartridge can 
be plugged directly into the VIC, and 
8 and 16 K-byte cartridges can be 
plugged in through a Master Control 
Panel that plugs into the VIC car
tridge slot and accepts up to four car-

Arithmetic Operators: 
ABS, ATN , LET, SGN ,  I NT. SQR, RND,  LOG (to base e), EXP (to base e), COS, SIN ,  
TAN , + . - , * , I, ! (exponentiation), < . > , = 

Character Operators: 
CHR$, ASC, SPC, TAB, LEN , STR$, VAL, LEFT$, RIGHT$, M ID$, + (to concatenate 
strings) 

Control Words: 
FOR, TO, STEP, N EXT, GOTO, IF ,  THEN,  GOSUB, RETURN, ON (used with GOTO and 
GOSU�. WAIT, END , USR 

File and 1/0 Words: 
OPEN , CLOSE, INPUT, INPUT#n, PR I NT, PRINT#n, GET, READ, DATA, D IM ,  RESTORE 

Command Words: 
RUN ,  STOP, LOAD, SAVE, VERI FY, CONT, LIST, N EW, CLR 

Miscellaneous Words: 
AND,  OR, REM, DEF FNx, FNx, POKE, NOT, FRE, PEEK 

Table 4: A list of VIC BASIC keywords. 

tridges. The maximum amount of 
programmable memory is 32 K bytes. 
• Storage peripherals-Commodore 
will sell both a low-cost cassette 
recorder (although existing Com
modore recorders work with the VIC) 
and a low-cost single 5-inch floppy
disk drive. The disk drive will hold 
up to 170 K bytes of data . 
• Other peripherals-These include a 
dot-matrix printer, joysticks, light 
pens, game paddles, and a Multiple 
Game Controller (discussed earlier). 
• Interfaces-Commodore plans two 
interfaces for the VIC, a modem and 

. an IEEE-488 bus interface . The 
modem allows communication with 
other computers over telephone lines. 
The IEEE-488 interface allows the 
VIC ( l ike the PET and CBM 
machines) to interface with PET 
peripherals and a wide variety of test 
instruments and devices that use this 
standard bus. 
•Firmware-A wide range of soft
ware will be distributed in cartridge 
form; three firmware cartridges have 
already been announced . The first, 

-----------------------------, the RS-232C Interface Cartridge, 

Spoken to your Apple® TALK TO YOUR What's more, speech rec-
lately? I K . ognition is also available for 

With the Heuristics™ 2000 APPLE fOR S- 100 computers, with our 
speech recognition board. you can Heuristics 20S and 50 boards. 
train your Apple computer to QNIV $259 The 2000 also makes a 
recognize 64 words or phrases Ll very practical starter system 
of your choice (or multiples • for the Heuristics 5000 
thereof). Any command for any application. and 7000 industrial/commercial speech 

The advanced Heuristics 2000, with micro- recognition units. These commercial units 
phone included, brings a whole new hands- start at $2500. 
off approach to data entry and program So the next time you have data to enter. 
control - for a surprisingly low $259. An words to process or menus to select, don 't work 
optional head-set your fingers to the bone. 
microp�one (show.n HEURISTICS 2000 Talk to your Apple 
above) 1s also available. instead. 

The talk of the computer industry.™ 
Heuristi�s. Inc., 1285 Hammerwood Avenue, Sunnyvale, GA 94086 • 408/ 734-8532 
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allows you to use the VIC and a 
modem to communicate with other 
computers and access information 
uti l i ties l ike MicroNet and The 
Source. The second, the VIC Pro
gramming Cartridge, will include a 
machine-language monitor and a 
number of utility functions useful 
during programming; it will also use 
the four function keys (on the right
hand side of the keyboard) to execute 
predetermined functions. The third, 
the VIC Super Expander Cartridge, 
will add 3 K bytes of programmable 
memory, a new level of high
resolution graphics, and additional 
music-related capabilities. The high
resolution graphics (which I have not 
seen) are said to be excellent (176 
rows by 176 columns of graphics 
dots, also called pixels) .  
• Documentation-In addition to the 
VIC User's Manual, supplied with the 
VIC, Commodore plans a series of 
book-plus-cartridge packages ex
plaining several aspects of using and 
programming the VIC . (Documenta
tion is discussed in greater detail later 
in this article . )  



Penny wise and software fool ish .  One of the 
best ways to cheat your  business is to waste a whole 
lot of time on solutions that don't  work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who've tried to 
get by on "bargain" software, and found that "bar
gain" software is the most expensive kind a business 
can own . 

Here's a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 
Accounts Receivable 
Accounts Payable 
O rder Entry 
I nventory Control 
Payrol l ,  

any business software less than Structured Systems 
Financial Software is cheat ing your business. You' l l  
cheat yourself out o f  lots o f  t ime. Time spent with 
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systems which aren't  designed for h igh vol ume use. 
You' l l  cheat yourse l f  out of rel iable aud it controls 
and re l iable error prevention features. Out of the 
train ing you invest in  a system you outgrow when 
you need to add more d isk storage, more customers, 
more data. You' II be cheat ing yourself out of a soft
ware bargain in the truest sense of the word-the 
greatest value for your  dol lar. 

CP/ M ®  microcomputer systems can. do the 
job of min icomputers. Structured 
Systems software makes that po
tential a real i ty. Right now, 
hundreds of businesses 
are profit ing from the 
f inancial controls and ........ �� /-lliiiii 
operating efficiency of · ••� SSG financial software. 
So can yours. 

, - - - - -
Take it easy on yourself. 

I But sentence your computer 
to hard labor. 

Please send more 
information on your 

D General Ledger 

D Accounts Payable 

D Accounts Receivable D Order Entry 

D Payroll D Inventory Control 

Name ______________ _ 

Company _____________ _ 

Address _____________ _ 

1 City State Zip ____________ _ 

Telephone ( ) ___________ _ L _ _ _ _ 

CP/M is a registered trademark of Digital Research. 
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Human Engineering on the VIC 
When the microcomputer industry 

was smaller, hobbyists put up with · 
about anything in a computer as long 
as it worked . But now that major cor
porations are marketing microcom
puters for the general public, human 
engineering-the design of systems to 
make them easy and efficient to 
use-has become the most important 
factor in the usability of computer 

systems. The VIC deserves high 
marks in human engineering because 
it is easy to understand and use. 

N a m e  of Computer  

Mic roprocessor used 

System clock frequency 

List price 

Type of keyboard 

Amount of programmable 
memory supplied 

Maximum programmable 
memory possible 

Type of BASIC 

Video screen size (in 
characters) 

Lowe rcase letters 
available? 

Color available? 

Graphics characters 
available? 

High-resolution graphics 
available? 

Music available? 

Extensions to BASIC for 
color, low-resolut ion 
graphics. and music? 

Uses program cart ridges? 

Machine-language monitor 
included? 

Assembly-language 
assembler available 
(at extra cost)? 

The VIC keyboard is one of the 
best I've seen. It  is well constructed 
and has a good feel during typing. 
The key names on the top and front 
faces of the keys are highly visible 
and easy to read . In most cases, key 
functions have been wisely chosen 
and named. For example, the key 

Atari Commodore O h i o  S c i e n t i f i c  
400 VIC 20 C h a l lenger 1 P 

6502 6502A 6502 

1 .8 M H Z  sl ightly more t h a n  1 MHZ 
1 MHz 

$499/$630 $399.95 $479 
(two models, 8 K 
or 1 6  K) 

touch-sensitive f lat ful l -size normal full-size normal 
panel;  sl ightly keyboard; very keyboard 
smaller than good feel 
normal keyboard 

8 K or 1 6  K bytes 5 K bytes 8 K bytes 
(see above) 

16 K bytes 32 K bytes 32 K bytes 

full BASIC full BASIC full BASIC 

1 6  rows by 32 23 rows by 22 . 24 rows by 24 
columns columns columns or 1 2  

rows by 4 8  columns 

yes yes yes 

yes yes yes, at extra cost 
($229 extra) 

yes; characters yes; characters yes: graphics 
available from avai lable from available only 
keyboard keyboard through POKE and 

CHR$ statements 

yes, included yes, at  extra cost no 
(320 by 1 92 pixels) ( 1 76 by 1 76 pixels) 

yes, th ree voices yes. three voices yes, one voice 
of music;  can mix of music, one of  of music (needs 
noise with each noise external speaker 
voice and amplif ier) 

yes, uses BASIC no, uses cent rol no, uses pokes to 
commands to characters and manipulate al l  
manipulate al l  pokes to manipu- three 
three late al l  three 

yes yes no 

no no yes 

yes yes yes 

used to stop a program from ex
ecuting is labeled as the RUN /STOP 
key. Pressing it (instead of the ar
bitrary control-C combination used 
by many computers) causes the VIC 
to stop executing the program and 
print out the line number where the 
program was stopped. Use of the 
CLR/HOME (clear-screen-and-home
cursor-to-upper-left-corner /home
cursor) and INST /DEL (insert/delete 

R a d i o  S h a c k  S i n c l a i r  
TRS-80 Color ZX80 

6809E Z80A 

sl ightly less than 3.25 MHz 
1 MHZ 

$399 $ 1 99.95 

fu l l-size normal touch-sensitive 
keyboard; keys f lat  panel; much 
have feel smaller than 
of calculator normal keyboard 
buttons (not good) 

4 K bytes 1 K bytes 

16 K bytes 1 6  K bytes 

l im ited BASIC l i mited BASIC 
(extended BASIC (extended BASIC 
for more available at  extra 
sophisticated cost) 
music and graphics 
at extra cost) 

16 rows by 32 24 rows by 32 
columns columns 

accepts lowercase no 
letters but displays 
uppercase as 
inverse capitals 

yes no 

no, but unit color yes; characters 
block is v. normal available from 
character size keyboard 

yes. at  extra cost no 
(256 by 1 92 pixels) 

yes, one voice no 
of music 

yes,  uses BASIC low-resol ut ion 
commands to graphics available 
man ipulate all  from keyboard 
three 

yes no 

yes no 

no no 

Table 5: A comparison of five low-cost microcomputers, including the Commodore VIC20. 
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Meet the HP Series 80: 
Hewlett-Packard's new one-on-one 
computing systems for professionals. 

/ 
I I / -: . • '"- , . 

� ... ... _ 

... . �, •. lo ....... �� ·· ..... � 

HP Series 80 Personal Computers for Professionals: H P-85 I $3250*) and I-IP-83 ( $2250*) specifications: 
!6K RAM expands to 3 2 K ,  32K ROM expands to 80K ; CRT with integrated graphics; ( HP-8 5  only; built-in 
thermal printer, cassette tape unit); Software includes VisiCalc"" PLUS, Information Management, Graphics 
Presentations, Surveying, Data Communications ( Spring '81 ) ,  Statistics, Regression Analysis, Math, Linear 
Programming, Waveform & Circuit Analysis, BASIC Training. HP peripherals include floppy discs, printers 
and plotters. VisiCalc is a trademark of Personal Software, Inc. 
•Suggested retail price excluding applicable state and local taxes- Continental U.S.A.,  Alaska & Hawaii. 
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Together, you can 
analyze technical 
problems and evaluate 
solutions. 
Rapidly and accurately. 

HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen
sively ! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis . . .  and more . . .  all 
with greater accuracy and using more 
variables than you thought possible. 

SERIES 80, VISICALC™ 
PLUS AND YOU 

HP's VisiCalc™ PLUS is a major new 
software tool . It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program
ming is necessary . . .  you can become 
proficient with VisiCalc™ PLUS in a few 
hours . . .  and then watch your horizons 
broaden. VisiCalc™ PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
up to four colors, on paper or transparencies. 

ONLY FROM 
HEWLETT-PACKARD 

HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro
mising standards of excellence. Addi
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for yourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 283A, except 
Alaska/Hawaii. In Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 283A. 

6 1 1/04 

H EW LETT 
PAC KAR D  



text) keys is obvious when they have 
been used a few times . 

The RESTORE key performs a 
valuable function in a computer 
where so many changes in character, 
background, and border color are 
possible . It resets the VIC to its state 
when it was turned on, except that i t  
leaves the  curren t program in 
memory (unlike some reset keys).  
Finally, the four large keys marked 
"fl /f2" through "f7/f8" have no 
predefined use but can be used by a 
programmer ( through use of the GET 
statement) to produce a specific func
tion within the program . By using the 
shift key, these four keys can trigger 
up to eight user-defined functions. 
These keys are also used in some ap
plica t ion cartridges to  execu te 
predefined functions . 

As I mentioned earlier, the VIC 
video display is well designed . The 
large letters are easy to read, even on 
an inexpensive color television, and 

the border around the active area of 
the display is restful to the eye. The 
narrow screen width (22 characters) 
will be a problem for some users, 
especially people using programs that 
need to display large amounts of 

/data. Still, the screen width was a 
· design decision reflecting the intended 

market, and I think that Commodore 
made a good decision under the cir
cumstances. 

Probably the most unexpected 
feature of the VIC is that it  will be 
able to exchange both tape and disk 
files with the Commodore PET and 
CBM machines. Whether or not the 
program runs correctly on the other 
machines depends on whether it con
tains system-dependent code . For ex
ample, a CBM program using the full 
80 columns of the CBM video display 
will not run correctly on the VIC, nor 
will a program larger than 32 K 
bytes . The ability to exchange data 
and programs among machines from 

_At a Glance ______________________________ � 
Name 

VIC 20 

Manufacturer 
Commodore Business Machines 
950 Rittenhouse Rd 
Norristown PA 19401 
(215) 666-7950 

Price 

$299.95 

Dimensions 
40.3 by 20.4 by 7.2 em (15.9 by 8 
by 2 .8  inches) 

Processor name and type 
6502, 8-bit 

System clock frequency 

slightly over 1 MHz 

Memory 
5 K bytes 

Mass storage 
cassette recorder or floppy disk 
optional 
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Other hardware features 

character-size graphics symbols, 
keyboard, uppercase and lower
case letters, eight-color 
foreground and sixteen-color 
background video display, three
part music generator, external RF 
(radio-frequency) modulator and 
power supply, built-in serial port 

Software included 

16 K-byte VIC BASIC in ROM 
(read-only memory) 

Hardware options 

cassette recorder, floppy disk, 
dot-matrix printer, modem, 
IEEE-488 interface, joystick, light 
pen, game paddle, extra memory 
cartridges (up to a total of 32 K 
bytes),  RS-232C adapter 

Software options 
VIC Programming Cartridge (in
cludes programming utilities and 
machine-language monitor), VIC 
Super Expander Cartridge (adds 
3 K bytes more memory, high
resolution graphics capability) 

the same manufacturer is  almost 
unheard of. One good example of its 
usefulness is a situation where some
one buys several VIC 20s to be used 
for data entry and feeds the results in
to a Commodore CBM computer. 

I also found the screen-manipula
tion characters and POKE statements 
f o r  m u s i c  e a s y  t o  u s e .  By 
manipulating color, graphics, and 
sound without using any new BASIC 
keywords, Commodore has achieved 
two advantages. First, VIC programs 
are syntactically equivalent to PET 
programs. Programs can be trans
ferred between machines without 
syntax errors due to unrecognized 
keywords; also, Commodore prob
ably developed VIC BASIC faster and 
at less cost because of its similarity to 
PET BASI C .  Second, VIC BASIC is 
easier to learn for people who know 
PET BASIC or another version of 
Microsoft BASIC .  

A n  interesting thing about the VIC 
not apparent at first is the lightness of 
the unit.  It  l iterally has fewer com
ponents inside than you would ex
pect .  This is possible because it is 
built around a custom "video inter
face chip" built by MOS Technology 
for its parent company, Commodore. 
This integrated circuit handles all the 
interaction between the 6502 micro
processor (also manufactured by 
MOS Technology) and the color 
television ( this function is done by a 
handful of integrated circuits in many 
other microcomputers) .  The low 
component count plus Commodore's 
ability to manufacture and assemble 
almost all of the VIC within i ts own 
factory account for the lighter weight 
and extremely low cost of the unit .  

One f inal  human-engineering 
feature of the VIC that will  be ap
preciated by machine-language users 
and software developers shows Com
modore's willingness to learn from 
h a r d - e a r n e d  e x p e r i e n c e .  The 
developers of  VIC BASIC separated a 
kernel  o f  I / 0 ( i np u t / ou tp u t )  
subroutines from the rest o f  BASIC. 
They have written these routines as 
true subroutines and have devised a 
method for passing parameters to 
them so they can be used by anyone 
who wants to develop software for 
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Program to Recover 
"Crashed" Discettes AUTOMATICALLY!  

M aybe i t  was a l igh tn ing storm, stat ic  from the rug, or j ust 

too late at n igh t  to be work ing .  Whatever the cause, when a 

d iscette "crashes" and val uable data or programs are 

.destroyed, the  loss i s  enormous,  both i n  t ime and money. 
DISK DOCTO R is a p rogram which  automatical ly  recovers 

bad d iscettes. Best of a l l  D ISK DOCTOR does not requ i re any 

knowledge of CP/M f i le  structu re !  I f  you can operate CP/M,  

then  you  can use D ISK DOCTOR. The ent i re system i s  menu  

d riven w i th  key i n format ion d isp layed.  
D ISK DOCTOR is  com prised of f ive "wards", each capable  of 

perform,ing  a specif ic d i scette recovery operat ion.  

• Ward A :  Verifies d iscettes and locks o u t  bad sectors without touching the 
good fi les that remain. 

• Ward B: Copies whatever can be read from a "crashed" f i le and places it 
Into a good file under user control. 

• Ward C: Copies d iscettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 

• Ward D: "Un-erases" fi les. That Is, Ward D wi l l  recover accidentally erased 
disk files. 

• Ward E: Displays directory of recoverable erased fi les. 

DISK DbCTOR wi l l  pay for Itself the' f irst t i me It is used. 

Best of al l ,  DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction Is  explained in the manual as wel l as 
prompted by DISK DOCTOR. 

Requires: 48K CP/M, two d rives 
needed for complete operat ion .  

DISK DOCTOR: $1 00.00 

M anual  Alone:  $ 1 0.00 

� All Orders and General Information: 11iiii11 SUPERSOFT ASSOCIATES 
P.O. BOX 1 628 • CHAMPAIGN, iL 61 820 
(21 7) 359·21 1 2  

CP/M Formats: 8 "  soft sectored, 5" . Technical Hot Line: (217) 359·2691 
Northstar, 5" M lcropol i s  Mod I I ,  (answered only when technician is  
Vector MZ, Superbrain DD/QD, Apple I I + available) SuperSoft 
First in Software Technology CP/M REGISTEREQ TRADEMARK DIG TAL RESEARCH 

the VIC. In addition, all l /0 routines 
called by BASIC are called indirectly 
through p rogrammable-mem ory 
pointers holding the addresses of the 
true 110 routines; in this way, users 
can substitute their own l/0 routines 
to be executed in place of those pro
vided within the VIC .  

These design decisions (which will 
be documented to interested parties 
by Commodore) do two things. First, 
they encourage the potential software 
developer to write software for the 
VIC by eliminating the need to write 
custom 1 10 routines . Second, they 
help isolate the structure of VIC 
BASIC from some machine-language 
code that may need to be changed; in 
this way, Commodore can prevent 
having several versions of VIC 
BASIC at some time in the future (a 
problem that plagued the PET and 
CBM machines) .  

Problems and Limitations 
The VIC 20 is a very good 

machine, but it is not without some 
problems; fortunately, none of them 
are major. 

The juxtaposition of several key 
pairs on the keyboard is unfortunate. 
First, the CLR/HOME key is next to 
the INST /DEL key; while inserting or 
deleting characters in a BASIC line, 
you may inadvertently clear the 
screen or return the cursor to the up
per left corner of the screen. More an
noying are the reversals of the colon 
and semicolon keys and the RETURN 
and RESTORE keys (see photo 1).  
Touch typists and keyboard users are 
used to finding these key pairs in dif
ferent positions (eg : the RETURN key 
in the same row as the top row of let
ters) .  Since the VIC keyboard does 
not have the layout of previous Com
modore machines, i t  is unfortunate 
that the keyboard was not laid out in 
a slightly different way . 

Another problem has to do with 
the music voices. Once a music voice 
is turned on by the appropriate POKE 
statement, only poking that location 
to zero, turning off the sound on the 
television set,  or turning off the com
puter will shut off the sound. Neither 
stopping the program that turned on 
the sound nor typing the keyword 
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Apparat int/oduces twenty p�werful and ec-on�mi�al 
ad d-ons for your TRS-80 system. Hardware and 
Software to increase your capabil ities: 

Soflware 
SMART TERMINAL SO-Converts the Model l or I l l  
to an intell igent terminal . 
NEWTRIEvt-Rapid search and retrieval of 
memory/disk for a character string of any length. 
fLf:XTEXT- Provides proportional spacing, 
com pressed and extended characters, underlining 
and so on.  Operates on the Centronics 737 printer 
in conjunction with SCRIPSIT for the Model l .  
fLEXTEXT I I -Provides proportional spacing, 
right justi fication and so forth, on the N EC 
Spinwriter 5500 series prin ters pri nting i n  
conjunction w i t h  SCRIPSIT II®. 
BIONIC BASIC-Add new functions to BASIC. 
Editing and array hand I ing functions available. 
POCKET 80 GAMES-For the Pocket Computer. 
C-WRITE-Comprehensive c l ient write-up system 
for the professional accountant. 
NEWDOS/80-For the Model I l l-all the features 
available on the Model l plus double density. 
VOCAL SYNTHESIZER-Provides Morse, Spelled 
and Spoken output o f  data files through the 
TRS-80® Vocal Synthesi zer. 

INUGRATf:D SALES AND INvtNTORY SYSTEM 
- Provides inventory, sales and receivables 
for manu facturers. 

Hardware 
CLOCK/ CALENDAR/ APPOINTMENT 
SCHEDULER-Time, date and up to 100 
time/date appointment interrupts. 
PROM BLASTER-Programs 25XX and 2 7XX 1 to 
4K multi and single voltage PROM.  

MUI.l'I-PROCESSOR EXPERIMENTOR SYSTEM 
-Provides a COPS 402 processor with 1/0 
RAM, and a cross assembler for real time or 
process control requirements. 
ASAP (APPARAT SCIENTifiC ARITHMr:TIC 
PROCESSOR)-Fast processing of scientific 
functions. 
TRS-80® BUS EXTENDER-Allows up to six 
hardware products to be plugged into Models I or 
Ill bus. Has self-contained power supply. 

4401 So. Tamarac Parkway, Denver, CO 802:37 (:30:3) 741-1778 

DISK SEPARATOR-Improves floppy d isk 
performance required because of insufficient data 
separation on the Model l .  

SPEECH I / 0  MODULES-Voice a n d  sound input 
a nd output for the Models I and I l l .  
APPARAT CONNECTION-Adds auto answer and 
auto dial  modem capab i l i ties to your TRS-80® 
MODEL III fLOPPY DISK SYSTEM-Add one to 
four drives plus controller to your Model Ill with up 
to 2.8 megabytes capacity under NEWDOS/80. 
WINCHESTER DISK SYSTEM-Five to forty megabyte 
storage with optional tape or floppy backup. 

If you're going to upgrade your system, call us 
about our twenty new TRS-80 Products, or our 
complete l ine of add-ons for the TRS-80. You'll find 
our products i nnovative and our prices hard to 
beat. Dealer inquiries welcome. For more 
information on Apparat's new products, send $1.00 
(refundable on your first order) for our 1981 
catalog, or call us at (303) 741-1778. 

. To order any product. call us toll-free (except 
Alaska, Colorado and Hawai i )  at 800-525-7674. 

l�m��l81 



END will stop it .  (The Atari 400 has a 
similar problem, but typing END 
causes it to silence all sound 
generators . )  

Another problem is shielding 
against RFI (radio-frequency in
terference) .  Although the Federal 
Communications Commission has 
passed a set of rules to eventually 
keep personal computers and similar 
devices from interfering with televi
sion and radio reception, most 
manufacturers have received extra 
time to modify their products. In the 
case of Commodore, only units 
manufactured after March 1981 must 
meet the new requirements. I have 
been told by Commodore that un
shielded units will be marked as such. 
If you live in close proximity to other 
people, I recommend that you wait 
for a shielded unit. If you use an un
shielded VIC, people nearby may not 
be able to use radios and televisions 
while the computer is on . 

The most serious problem I found 
can be avoided with some fore
thought. The VIC tape recorder, once 

SciTronics i nt rod.uces . . .  

put into play or record mode, can be 
started and stopped by the computer. 
A potential problem occurs when you 
have just done a LOAD and are about 
to do a SAVE (to save, for example, a 
revised version of the program just 
loaded) . When you did the LOAD, 
the VIC instructed you to press the 
play button to begin the loading pro
cess . When it finished loading the 

One of the most impor
tant components of a 

consumer-oriented 
microcomputer is its 

documentation. 

program, it stopped the tape
transport motor but left the play but
ton depressed. If you then give the 
SAVE command, the VIC initiates the 
process, even though the record but
ton has not been pressed. (If no 
recorder buttons are pressed when the 
SAVE command is given, the VIC in
structs you to press both the play and 
record button, and the recording pro-

REAL TIME CLOCKS 
with full Clock/Calendar Functions 

The Worry-free Cloc ks for Peop le  
Who Don't  H ave T ime  to Worry! ! 

What makes them worry-free? 
• Crystal controlled for high 

(.0020To) accuracy 

• Lithium battery backup for contin
uous clock operation (6000 hrs! ! !) 

• Complete software in BASIC
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 

• Logging Computer on time 

• Timing of events 

• Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap
pliances 
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Versions available for: 
• S- 100 bus computers 
• Apple II computer 

• SciTronics RC-80 
owners 

RTC-100 $159 
RTC·A $129 

RC·BOCK $109 

Send 
Check or 
money 
order to: 

SciTronics Inc. 
523 S. Clewell St., P.O.  Box 5344 
Bethlehem, PA 1 8015  
(215)  868-7220 

Please list system with which you plan to use 
controller • Master Charge and VLSa acr:epted. 
COD's accepted. PA residence add sales tax. 

Circle 359 on inquiry card. 

cess occurs without error. ) The 
RUN /STOP key will not abort the 
loading process, although pressing 
the RUN /STOP and RESTORE keys 
will . Still, there are two chances to 
lose the program: one, not realizing 
that the program is not being record
ed; two, realizing it but turning the 
VIC off from not knowing that the 
SAVE command can be aborted and 
restarted. 

Documentation 
One of the most important com

ponents of a consumer-oriented 
microcomputer is its documentation. 
Microcomputer documentation was 
neglected in the past because it was 
seen as being too expensive and time
consuming to justify the perceived 
benefi ts . Now, h owever, good 
documentation . can make the dif
ference between the average con
sumer using or ignoring the same 
machine. Microcomputer documen
tation has a heavy burden to carry 
because of the multiple functions it 
needs to perform . First, it must tell 
the user how to unpack the computer, 
get it running, and use it with 
prepackaged software . Second, it 
must guide the user carefully through 
the first sessions with the computer 
(because many people still have some 
uneasiness or fear of computers) .  
Third, it must educate the user about 
microcomputers in general so its 
potential for use can be seen. Fourth, 
it must document the features of the 
microcomputer in a way that is both 
complete and easy to understand. 

Commodore recognized the need 
for good documentation. Avalanche 
Inc (of Palo Alto, California) has 
been commissioned to produce 
several books about the VIC.  The 
first, the VIC User's Manual, is sup
plied with the VIC and is a good in
troduction to the VIC and its 
features. Its style is informal, friend
ly, and respectful of the reader's in
telligence, but it assumes no previous 
knowledge of computers. There are 
illustrated chapters on setting the VIC 
up and on using its graphics, color, 
and music. Each feature of the VIC is 
illustrated with several short pro
grams (5 to 25 lines each), making it 

Circle 29 on inquiry card. --+ 



Apparat introduces eleven powerful and 
economical ad d-ons for your Apple system. 
Hardware and Software to increase your 
capabilities: 
THt: t:XTt:NDt:R-Extends Applesoft™ by 
adding these functions: 
• Print Using • Auto Line Numbering 
• Decimal/Hex Conversion • High Resolution 
Screen Color Indication • Single Color Screen 
Fill and much more . . .  
HANDY DISK-Utility programs and device 
handlers for the APEX operating system-A 
powerful alternative to Apple DOS. 
XPW-A Block Structured- Pascal type 
high level language operating under APEX
Now with floating point arithmetic. 
ASAP-Apparat's Scientific Arithmetic 
Processor Board-Faster execution of 
scientific functions. 
CWCK/ CALf:NDAR/ APPOINTMf:NT 
SCHt:DULf:R-Provides time and date which 
can be read by the Apple or automatically 
DMA'd to the video screen. Also maintains up 
to one hundred times and dates for use in 
maintaining an appointment calendar. 

PROM BLASTt:R- Programs aii 1K to 
41\ PROMS of 25XX of 27XX single or m ulti
voltage types-With all personality modules 
and read/write software. 
APPLf: ADD-ON fWPPY DISK DRIVt:S
Using the highly reliable TAN DON disk drives 
-Provides greater capacity in 40 and 80 
track single or dual sided versions. Includes 
software to integrate this greater capacity to 
the Apple DOS's. 
WINCHf:STf:R MICRO DISK-S to 10 
megabyte capacity optional tape backup. 
Software to integrate this greater capacity to 
the Apple DOS's. 
PASCAL Gt:l'lt:RAL Lt:DGt:R-Menu driven 
general ledger program based on the Osborne 
System .  Customized utility for a true turn-key 
general ledger system. (This is the system 
we use! )  

SALf:S AND INVf:NTORY SYSTt:M
Inventory, sales and invoicing package. 
Particularly advantageous in a manufactur
ing environment. 

APt:X-The operating system for the Apple II 
-Total control o f  your Apple-fast program 
loading and execution-Flexibil ity
Efficiency. Once you've tried APEX you can 
never go back to any other Apple DOS. 

If you're going to upgrade your system, call 
us about our eleven new Apple Products, or 
our complete line of ad d-ons for the Apple. 
You'll find our products innovative and our 
prices hard to beat. Dealer inquiries 
welcome. For more information on Apparat's 
new products, send $1.00 (refundable on your 
first order) for our 1981 catalog, or call us at 
(303) 741-1778. 

To order any product, call us toll-free 
(except Alaska. Colorado and Hawaii)  at 

800-525-7674. 
l��m�lal 

4401 So. Thmarac Parkway, Denver, CO 80237 (303) 741-1778 



easy to begin learning about the com
puter. Most of the chapters do not re
ly on material from previous 
chapters, meaning that the reader can 
learn about the features in any order . 

Avalanche has produced two more 
books, Introduction to Computing 
. . .  On the VIC and Introduction to 
BASIC Programming . . .  On the VIC. 
Both books, part of the Commodore 
Learning Series, are available at extra 
cost .  They are written in the same 
friendly style and cover the use of the 
VIC in greater depth. What makes 
these books so innovative is that each 
book is sold with a program cartridge 
containing longer example programs 
that are used in the book . This allows 
the reader to learn from longer pro
grams without the drudgery of hav
ing to type them in . 

Comparison to Other Computers 
Table 5 gives a comparison of five 

low-cost, consumer-oriented micro
computers: the Atari 400, the Com
modore VIC 20, the Ohio Scientific 
Challenger lP, the Radio Shack 

TRS-80 Color, and the Sinclair ZX80. 
Although the VIC is a very good 
machine, some of the others have 
features that may make them the best 
choice for you. The Atari 400 has the 
most sophisticated design; it allows 
detailed video graphics (although 
they are more difficult to program) 
and is the logical choice of anyone 
wanting access to sophisticated 
arcade-like games. The TRS-80 Color 
Computer might be the best choice if 
you want the convenience of getting 
service and repairs from a Radio 
Shack store. In any case, the best 
computer for you depends on your 
needs and your budget. 

Conclusions 
• The final verdict on the Com
modore VIC 20 is not in yet because 
of the large amount of hardware and 
software not yet commercially re
leased. But if the rest of the product 
line is as good as the VIC 20 
microcomputer is, the VIC computer 
system will be one of the strongest on 
the market. 

• The VIC 20 computer unit is unex
celled as a low-cost, consumer
oriented computer. Even with some 
of its limitations (eg :  screen size of 23 
rows by 22 columns, maximum pro
grammable memory of 32 K bytes), it 
makes an impressive showing against 
more expensive microcomputers like 
the Apple II ,  the Radio Shack 
TRS-80, and the Atari 800 . 

• The low cost of the VIC ($299. 95) is 
made possible by a custom computer
to-video interface circuit that replaces 
several other integrated circuits and 
by Commodore's manufac turing 
most of the VIC at in-house factories 
in Japan. 

•The VIC is well designed and easy 
for the novice to use . A large part of 
its suitability for first-time users is 
due to its excellent documentation 
and attention to human-engineering 
factors. The unit has some small 
design flaws, but they are minor. • 

Why Do Professionals Prefer 
BECAUSE 
• Unique software • Techn1cal support • OUick 
delivery • Established company • Release 2 
CP/M ' (some packages under UNIX� and TASDBS�) 
• Quality softWare • I n·house expertise • Fast 
response • User onentation • Competitive pnces • Customer service • \krbalim•6 media • Onyx 
hardware (CP/M and UNIX versions) . 

Business 

BECAUSE 

U n ique swift routing cybernetics response system 
gives you no-nonsense technical  answers that save 
you t ime.  Call :  (714)  848-1922. 

• NEW AM/COBOL' applications: • Order Entry/Inventory • Receivables • Payable• • 
General Ledger • Financial Modeling • Client Account
ing-and more on the way! 

• NEW CBASIC2' applications: • REAP (Real Estate Acquisition Package). 

Medical 
Real Estate 
Computer Systems Software from Cybernetics? 

AM/COBOL-The new standard lor microcomputer COBOL!! The only COBOL 
lor CP/M (also on TRSDOS & UNIX) with alternate keys (mulll-key I SAM), CRT 
screen handling, Interactive debug, and the most useful Level 2 featu res. Compat
Ible wllh RSCOBOL'-bul runs faller. 

TRS-80', Model I I  CP/M-The laoteol Mod II  CP/M wllh I he moal tealureo. Qui
standing teaching documentation for newcomer• to CP/M, multiple CRT emula
tion, down loading package, support tor CORVUS 1 0 Mb hard dlok. Mai).Y addi
tional user-oriented features. 

Plus existing CBASIC2 packages: 
APH (Automated Patient H1story) 
Osborne & Assoc.-Payroll • Payables/Aeceivables • General Ledger 
N A 08 (Name and Address) 
PMS ( Property Management System) 

Inquire for details 

And system software packages: 
MAGIC WAND' Editing/Word Processing 
CBASIC2 Compiler BASIC 
OSORT• Soft Merge Package 

Trademarks of: 'Ryan-McFarland Corp. , ··comp•ler Systems. Inc .. 'D•g•tal Research. 'Bell 
Telephone Laboratories. Inc . . 'Tandy Corp . . hVerballm. Inc . . CybernetiCS. Inc . "Struc
tured Systems Group, Inc . . 9Small Business Appl ications. Inc. 
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� Distributed in U . K. by: 
M1crocompu1er Applications Ltd. 

1 1 ,  Aivers1de Court Caversham. Reading . England 
TEL (0734) 470425 

8041 Newman Ave. , Suite 208 
Huntington Beach, CA 92647 
( 7 1 4) 848-1922 
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��My computer helped me write 
The Final Encyclogedia. l wouldn't trust 

anything less than Scotch® Brand Diskettes 
to make a long story short:' 

Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson:  a smal l  bus i ness
man whose product is  his own 
imagi nation .  He's written more than 
40 nove ls  and 1 50 short stories; 
his newest work is  The Final 
Encyclopedia . He uses his personal 
computer and word processing 
software to m axi mize h is  product ion.  
Al l  h is words-his  product-
are stored on d iskettes .  He cal ls  u p  
sentences a n d  paragraphs o n  
demand ,  a n d  g ets more rewrite out 
of the t ime avai lab le .  So he depends 
on Scotch d iskettes to save h imself 
p rod u ct ion t ime. 
Dependable Scotch media can 
work just as hard for you . Each 
Scotch d iskette is  tested before it  
leaves our  factory, and certif ied 
error-free. So you can expect it to 
perform exactly r ight .  
Scotch 8" and 5 114'' d i skettes are 
compat ib le with computer/d iskette 
systems l ike TRS-80, App le ,  PET, 
Wan g  and many others. Get them 
from your local 3 M  distributor. For 
the one nearest you , cal l  tol l-free: 
800/328-1 300. ( I n  M innesota, cal l  
col lect: 61 2/736-9625 . )  Ask for the 
Data Record ing Prod u cts Divis ion.  
I n  Canada,  contact 3M Canada, 
I n c . ,  Ontar io.  

If it 's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M Hears You . . .  

3M 



Ciarcia's Circuit Cellar 

DC Motor C ontrols 
Build a Motorized Platform 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

Many of you grew up as I did, tak
ing all your toys apart. In most cases, 
the wrapping was scarcely off a gift 
before a screwdriver was skillfully 
applied to pry it apart. 

such sophisticated control could be 
provided with inexpensive motors. 
My previous experience led me to 
believe that only industrial-quality 
DC (direct-current) motors could be 
controlled so well. It seems that many 

things have changed since I was a kid: 
permanent-magnet DC motors aren't 
what they used to be. 

I haven't changed much over the 
years . I still take most of 

DC motor controls are not the 
same, either. They are simpler, more 
accurate, and cheaper. Using DC mo

tors has become relatively 
my gadgets apart. Five 
months ago, I bought the 
Milton-Bradley Big Trak 
toy tank for use in a pro
ject .  Instantly, I had the 
screwdriver and pliers 
ready to do their job.  I un
packed the Big T rak, in
s tal led the bat ter ies ,  
placed i t  on the floor, and 
pressed the Test button. 
The tank beeped a few 
times and executed a pre
programmed test  se
q u e n c e .  E v e r y t h i n g  
worked, so I began t o  dis
assemble it .  The time from 
my unpacking the box to 
u nscrewing the  case  
wasn't more than a minute 
and a half. 

I took Big Trak apart 
because I was interested in 
the motorized mechanism 
inside the vehicle. I found 
it an impressive engineer
ing accomplishment that 
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Photo 1 :  A PM (permanent-magnet) DC motor can also be used 
as a generator-type tachometer, or tachometer-generator. When 
the shaft is turned, a DC current proportional to the speed is 
produced. In the case shown, a small PM DC motor is secured in 
a vise, and the shaft is slowly turned (by the belt attached to the 
shaft and extending to the lower right). The digital voltmeter 
above the motor indicates the actual generator output voltage. 
In this case, the shaft is turning at about 150 rpm.  

easy. It's no longer a black 
art . 

I hope this article 
discussing the principles of 
DC motors will dispel 
your reluctance to experi
ment with them. First the 
basics, then some ex
amples of motor use. 

What Is a DC Motor? 
The DC motor was in

vented by Michael Fara
day early in the nineteenth 
century. He determined 
that when a current
carrying conductor is 
placed in a magnetic field, 
a force is applied to the 
conductor, causing it to 
move. Shown graphically 
in figure 1, the direction 
and magnitude of this 
force are functions of the 
conductor current and the 
direction of the magnetic 
field. Conversely, moving 



The best news since CP M . . .  

customizable full screen editing 
As a serious computer user you spend much of your 

time editing, whether it be for program development or word 
processing. Make the best use of your time with the help of 
VEDIT, an exceptionally fast and easy to use full screen editor. 
VEDIT is a highly refined and proven editor which is easy 
enough for novices to learn and use. Yet its unequalled set of 
features also makes it the choice of computer professionals. 
And because VEDIT is user customizable, it adapts to your 
keyboard, hardware, applications and preferences. 

In VEDIT, the screen continuously displays the region of 
the file being edited, a status line and cursor. Changes are made 
by first moving the cursor to the text you wish to change. You 
can then overtype, insert any amount of new text or hit a function 
key. These changes are immediately reflected on the screen 
and become the changes to the file. 

VEDIT has the features you need, including searching, 
file handling, text move and macros, plus it has many special 
features. Like an 'UNDO' key which undoes the changes you 
mistakenly made to a screen line. The Indent and Undent Keys 
allow automatic indenting for use with structured programming 
languages such as Pascal and PL/1. The disk write error 
recovery lets you delete files or even insert another disk should 
you run out of disk space during an edit session. And you have 
the ability to insert a specified line range of another file anywhere 
in the text Disk access is very fast and VEDIT uses less than 1 2K 
of memory. The extensive 70 page, clearly written manual has 
sections for both the beginning and experienced user. 

Totally User Customizable 
Included is a setup program which allows you to easily 

customize many parameters in VEDIT, including the keyboard 

layout for all cursor and function keys, screen size, default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 'patches', but 
simply prompts you to press a key or enter a parameter. 

The CRT version supports all terminals by allowing you 
to select during setup which terminal VEDIT will run on. 
Features such as line insert and delete, reverse scroll, status line 
and reverse video are used on 'smart' terminals. The memory 
mapped version supports bank select and a hardware cursor 
such as on the SSM VB3. Special function keys on terminals 
such as the H 1 9, Televideo 920C and IBM 3 1 0 1 ,  and keyboards 
producing 8 bit codes or escape sequences are also supported. 

Ordering 
Specify the CRT version, your video board or 

microcomputer, the 8080/Z80 or Z80 code version, and disk 
format required. (Call for pricing and delivery on the CP/M-86 
version) 

Standard Package: Disk and manual ................................. $ } 30 
Manual: Price refunded with software purchase ............. $ 1 5  

VISA and MASTER CARD Welcomed. 
Attractive Dealer Terms. 

New CRT Emulation Package 
Get the details on our CRT emulation package for S-1 00 
computers, which features the PIICEON V-1 00, 24x80 video 
board and our software to give you an exceptionally compatible 
and high speed alternative to a CRT terminal. 

CP/M and MP/M are registered trademarks of Digital Research, 
Inc. Apple II is a registered trademark of Apple Computer, lnc. 
Soft Card is a trademark of Microsoft. TRS-80 is a trademark of 
Tandy Corp. · 

North Star e Cromemco • Heath H8/H89 e SuperBrain e Apple II Softcard e Sorcerer e TRS-80 Model II & Model l 
Most other CP/M Systems with CRT or Memory Mapped Displays e MP/M e CP/M-86 

CompuView Products Inc. 
618 Louise, Ann Arbor, Michigan 48 1 03 e Telephone (3 1 3) 996- 1 299 
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a conductor through a magnetic field 
was found to induce a current in the 
conductor proportional both to the 
intensity of the field and the velocity 
of the conductor as it passes through 
the field. 

Faraday found the best way to ob
tain useful work from this magnetic 
force. He assembled a rotating disk
shaped conduc tor  wi th in  the 
magnetic field. The resultant force 
vectors caused the disk to spin. To at
tach current-carrying leads to the 
spinning conductor, he used sliding 
contacts. 

These two discoveries became the 
basis of the DC motor and the DC 
generator. Eventually, the disk was 
replaced with many turns of wire 
placed in deep slots of a laminated 
iron rotor. This part is the armature. 
The externally applied magnetic field, 
the stator field, was produced by an 
electromagnet (or a permanent 
magnet) and the sliding contacts 

Copyright © 1 98 1  by Steven A Ciarcia . 
All rights reseNed. 

became carbon brushes and com
mutators. 

The optimum DC-motor con
figuration has the most conducto'rs in 
the magnetic field . Maximum force is 
developed at a right angle to the 
stator field . Between these positions, 
the resultant force is a function of the 
sine of the angles between the two 
fields. As the rotor turns, the 
magnetic field rotates with it unless 
some provision has been made to 
switch the direction of current flow in 
individual armature conductors so 
they maintain the maximum force 
vector. 

This switching is done with a com
mutator, as shown in figure 2 on page 
70 . Current flows in through brush A 
and out through brush B .  During 
clockwise rotation, the current in 
coils 3 and 6 will have reversed after 
one sixth of a revolution past the 
position shown. In fact, after every 
one sixth of a revolution, the current 
in two opposite armature conductors 
changes directions. As a result, the 
current-flow and field vectors in the 

DER� 'ISH'" 2.0 UN IVERSAL DATABASE CAN' �V MANAG EMENT SYSTEM • 

0 powerful, very sophisticated English language inquiry processor 
0 up to 80 fields 
0 up to 70 characters per field; more than 5500 characters per record 
0 multiple databases of hundreds of thousands of dynamically allocated, tightly packed records possible 
0 ultra-fast I SAM retrieval of any (or all) selected text fields 
0 user-controlled database design-all files (even I SAM!) created automatically 
0 nine self-formatting field types including cash, age (interval), and phone 
0 data entry and update facilitated by formatted screens and error checking 
0 optional user-designed entry screens 
0 individualized form letters, directories, and documents 
0 labels 
0 user-designed reports with column, row, and grand totals 
0 automatic transfer of data to and from user application programs 
0 automatic transfer of records to create subset or superset databases 
0 global field and subfield search-and-replace 
0 data encryption and decryption 
0 comprehensive documentation-written in English! 

® 
0 suitable for business, professional, or scholarly applications 
0 no programming or operating skills needed; youngest known user is 1 2  years old! 

g������:�t�ms. clinicoJ OJloJI rtics inc. 
DERVISH'" trademark '::;J '- I 
ofCiinicaiAnalytics, Inc.. 77 Everit St. New Haven CT 0651 1 (203) 787-3952 
New Haven, cr ' I 
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armature occupy a fixed position in 
space independent of rotation of the 
coils. This provides steady, unidirec
tional torque. 

Motor Classification 
DC motors are often classified by 

the type of stator field used. 
Fractional-horsepower DC motors 
using electromagnets to generate the 
stator field are called "wound-field 
motors ."  There are three basic types: 
series field, shunt field, and com
pound field. A graphic comparison of 
speed, torque, and current of these 
three motors is given in figure 3 on 
page 72 . 

Series-field motors. provide the 
greatest torque at start-up because the 
high initial armature current flows 
through the stator field as well. As 
the speed increases, the current 
decreases. This further increases the 
speed. If not for internal friction and 
coil-winding energy losses, this type 
of motor could theoretically run 
away under no-load conditions. This 
type of motor is best used where large 
starting torques are required, such as 
automotive propulsion. A schematic 
representation and speed/ torque 
graph are shown in figure 3a . 

Figure 1: Simplified diagram of the basic 
electromagnetic principles behind the DC 
motor. When a current-carrying conduc
tor is placed in a magnetic field, the con
ductor feels a mechanical force, F, in the 
indicated direction, perpendicular to the 
current and the magnetic field. The force 
is greatest when the current is flowing 
perpendicular to the lines of flux (() = 90°), 
as shown here. The force is zero if current 
flows parallel to the lines of flux (() = 0 °) .  
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A N D  
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Figure 2: Internal structure of a typical 
PM (permanent-magnet) D C  motor. 
Brushes transfer current to the armature 
coils. As the armature rotates, the brushes 
contact the assembly at different points, 
reversing the direction of current flow in 
the appropriate coils to maintain the elec
tromagnetic force and provide continuing 
torque. 

Shunt-field motors, shown in 
figure 3b, have the armature and field 
coils connected in parallel. The 
lower-current field winding, used on
ly for creating a magnetic field and 
not required to carry the heavy ar
mature current, makes this motor 
popular for fixed-speed applications. 
Except at start-up, the shunt-field 
motor has greater torque than the 
series-field motor for a given speed. 

Compound-field motors have both 
series- and shunt (parallel)- field 
windings. These motors exhibit high 
starting torque and relatively flat 
function curves for speed/torque 
characteristics. While useful in pro

---------------------------------. viding rotation in one direction, this 
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motor is difficult to reverse since con
nections to both windings must be 
reversed in polarity. Complex switch
ing circuits are required for reversal 
control. 

Permanent-Magnet Motors 
In a PM (permanent-magnet) 

motor, the stator field is produced by 
a permanent magnet, not an elec
tromagnet. The PM motor has a 
speed/torque curve that is linear over 
an extended range, as shown in figure 
3d. 

The obvious advantage of using a 
permanent magnet is that it requires 
no electrical power to generate the 
stator field. Because the actual 
electrical-to-mechanical energy con
version takes place in the armature, 
the major part of the power supplied 
to the electromagnetic field coil in a 
wound-field motor is lost as heat. The 
PM motor requires less power and 
less cooling. 

The PM motor is not new. It has 
been around for many years and was 
used in your childhood toys . 
However, high-power PM motors 
were very expensive and rarely found 
in the home. Only recently has the in-
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corporation of new ceramic magnet 
materials made the PM motor prac
tical for low-cost/high-power ap
plications. Previously, most PM 
motors used alnico-alloy magnets, 
which are susceptible to demagnetiza
tion. 

The magnet material in all PM 
motors is magnetized during manu
facture by placing it into a strong 
electromagnetic field. If, later on, the 
motor is not carefully regulated while 

SERIES-FIEL D MOTOR 

S E R I E S  
STATO R - F I E L D  
W I N D I N G  

SHUNT-FIEL D MO TOR 

S H UNT 
STATOR · F I E LD 
W I N D I N G 

COMPOUND - FIEL D MO TOR 

S E R I E S  
STATO R · F I E LD 
W I N D I N G 

S H U N T 
STATO R · F I E LD 
W I N D I N G 

PERMA NENT-MA GNET MOTOR 

in use, high armature currents can 
produce fields exceeding the original 
magnetization flux . Consequently, 
this can demagnetize the stator 
magnet. 

The current  at which this 
phenomenon occurs is  approximately 
seven or eight times the stated normal 
operating current of the motor. A PM 
motor with a 3 A current rating 
would have problems at currents ex
ceedir:tg 24 A. While such values seem 
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Figure 3: Different types of DC motors are distinguished by the type of stator field. 
Three types use an electromagnet to produce the stator field; the fourth uses a perma
nent magnet. Different methods of connecting windings in the stator electromagnet pro
duce different speed/torque and current/torque function curves. 
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unlikely in normal use, very high cur
rents are often incurred in low-speed, 
high-torque, pulsed operation. The 
greatest risk occurs during a high
torque, high-speed, rapid-reverse 
situation. The sum of the applied 
voltage and counter EMF (elec
tromotive force) of the motor at the 
instant of reversal can create ex
cessive current due to relatively low 
armature resistances. This article 
primarily covers low-speed PM
motor applications, so this shouldn't 
be a problem. 

Speed Control in PM Motors 
Controlling the speed of a PM 

motor is much easier than controlling 
a wound-field motor because the 
speed/ torque characteristics are 
linear. If you apply a fixed voltage to 
a PM motor, it  rotates at a fixed 
speed. Double the voltage or reduce 
the torque (load) requirement by half, 
and the speed increases by a linearly 
proportional amount. 

Therefore, the least complicated 
speed control is one which adjusts the 
voltage applied to the armature. This 

+ 12V 

47!1 
2W 

lK 
2W 

1 N 4 00 2  

Figure 4: A simple open-loop linear 
motor-speed control. Operating the con
trolling transistor in the linear region of its 
characteristic curve leads to loss of energy 
as heat. 

can be physically accomplished using 
a rheostat, an autotransformer and 
rectifier, or a linear transistor
amplifier circuit (such as the one 
shown in figure 4) . The objective is to 
apply a relatively constant current to 
the armature. 

In the case of the linear amplifier, 
h owever, considerable p ower is 
wasted as heat loss when the control 
component (here, a transistor) is not 
fully turned on (saturated) . The worst 
case occurs when high torque is re
quired at low speed. This condition 
can be overcome by pulsing the 
power to the armature through an 
o n /  off switch or a switching 
amplifier. The resulting average cur
rent creates the same effect as the 
linear amplifier without the power
dissipation problems. 

There are three basic types of 
switching amplifiers used in PM
motor controls: PWM (pulse-width 
modulation), PFM (pulse-frequency 
modulation) ,  and SCR ( silicon
control led-rect if ier)  p u l se-w i d th 
modulation. Essential characteristics 
of these three forms are shown in 
figure 5 on page 76 . 

The pulse-width-modulated con
troller works by switching the full 
voltage of the DC power supply to 
the motor on and off at a fixed fre
quency with a varying duty cycle. At 
low speeds, the duty cycle is short, 
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Figure 5: Comparison of three basic switching-amplifier control-circuit output 
waveforms. The controlling semiconductors are saturated; the average amount of elec
trical current transferred to the motor is limited by rapidly cutting the current off and 
on. 

and the average voltage applied to the 
armature is low. At high speeds, the 
duty cycle is much longer, and the 
average voltage is increased. 

The pulse-frequency-modulated 
controller, on the other hand, 
switches the DC supply on for a fixed 
period of time at a varying repetition 
rate. At slow speeds, the switching 
frequency is low, and the resulting 
average applied voltage is low. At 
higher speeds, the pulse width of the 
applied power is the same, but the 
switching frequency is increased to 
raise the average voltage level. 

Figures 6 and 7 on page 78 illustrate 
simple circuits allowing you to ex
periment with PWM and PFM speed 
controls. The components and fre
quencies in the schematics are 
selected for high-current DC motors 
such as those found in electric drills. 
(For use on high-speed/low-torque 
hobby motors, the frequencies and 
pulse widths may require adjust
ment . )  In figure 6, 10 to 100% PWM 
speed control is accomplished by ad
justing the duty cycle of a one-shot 
(monostable multivibrator) triggered 
from a fixed 100 Hz frequency 
source. In figure 7, PFM speed con
trol is obtained by varying the fre
quency of 1 ms pulses applied to the 
motor. 

The third method, using an SCR as 
the switching element, is a variation 
on PWM. SCR speed control is nearly 

always used at the power-line fre
quency (SO or 60 Hz). It functions by 
changing the firing angle (ie: the point 
in the waveform where conduction is 
triggered) between 0 and 180 degrees 
and applying a specific fraction of 
each voltage waveform to the motor. 
At low speeds, the firing time is short, 
resulting in a low average voltage ap
plied to the motor. At high speeds, 
the firing time becomes longer, 
resulting in a higher average voltage. 

The SCR controller does not have 
the precise control resolution of the 
linear amplifier, but its major advan
tages are high power-conversion effi
ciency in the switching mode and low 
forward-voltage drop. The predomi
nant use of SCRs in fractional
horsepower DC-motor controls is 
primarily due to the simplicity of the 
circuitry. A typical wide-range SCR 
speed-control circuit is shown in 
schematic form in figure 8 on page 80. 
Figure 9 illustrates a speed-control 
circuit which maintains constant 
speed under varying load conditions. 

Closed-Loop Speed Control 
The speed-control designs present

ed so far have been open-loop con
trollers. They are adequate for setting 
speeds where torque requirements are 
constant. For applications where 
there is a variation in load demand or 
where constant velocity is required, a 
closed-loop control system must be 
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I N PUT  FREQUENCY 
10 • 100Hz ,---......_ _ _.., 

+ 5V 

1N4002 

Figure 6: A simple PWM (pulse-width-modulated) motor-speed control. The duty cycle 
. of the monostable multivibrator (74121) is adjusted by the variable resistor to change 
the average integrated (in the mathematical sense) electrical current supplied to the 
motor through the driving transistors. Pin 14 of the 74121 should be connected to 
+ 5 V, while pin 7 should be connected to ground. The 2N3055 transistor must be 
mounted on a heat sink. 

I N PUT  F REQUENCY 
1 0 =  10Hz - 1 kHz  

+5 V  

22K  

1N 4002 

Figure 7: A simple PFM (pulse-frequency-modulated) motor-speed control. The 
number of constant-duration pulses supplied to the driving transistors over a given in
teroal controls the speed. 

employed. 
Figure lOa on page 84 shows an 

open-loop controller; figure lOb 
shows a closed-loop system. Both 
controllers use an amplification 
device to drive the motor. The 
amplifier block can be broadly inter
preted to represent any of the driving 
methods discussed (PWM, linear 
amplifier, etc) . In the open-loop con
troller, any variation in load demand 
causes the motor to speed up or slow 
down. 

The basic difference between the 
open- and closed-loop control 
methods is that the latter uses a sen
sor attached to the motor shaft to 
monitor the actual motor speed. The 
sensor provides a feedback signal 
proportional to the shaft's speed. This 
can be compared with the desired 
value of the signal (the set point) to 
find out if the motor is running fast or 
slow. If the speed is too low, the com
parator applies more voltage to the 
amplifier to bring the speed up. When 
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Figure 8: An SCR- (silicon-controlled rectifier) controlled motor-speed circuit. This 
method, a variation of PWM (pulse-width modulation), has a wide speed range, high 
power-conversion efficiency, and low forward-voltage drop across the controlling 
semiconductor, but not the precise control resolution of a linear-amplifier circuit. 
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Figure 9: A second type of SCR-controlled motor-speed control. This design has a 
limited speed range but maintains constant speed under varying load conditions. 

the speed sensor indicates the speed is 
too high, the comparator reduces the 
current to the motor, and the speed 
drops. 

The speed sensor is generally a DC 
generator. This is nothing more than 
another PM motor operated in 
reverse. When the armature is turned, 
its coils cut through the PM stator
field lines, inducing a current in the 
armature windings. A motor with a 
rating of 500 rpm per volt, when used 
as a generator, produces an output of 
approximately 4 V if the armature is 
rotated at 2000 rpm. Such generator
type tachometers (or tachometer
generators) are useful for medium
and high-speed applications when 
they have a reasonably detectable 
and steady output. Photo 1 shows a 

· PM motor being used as a generator. 
At low speeds, an incremental en

coder is often used instead of the 
generator-type tachometer. An in-
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cremental encoder generates a pulse 
when the shaft has rotated through a 
given angular increment. They are 
most suitable in low-speed and 
position-mode controllers. Photo 2 
on page 81 shows a simple incremen
tal encoder. More on this later. 

Servo Controls 
So far, we have discussed open

and closed-loop speed controls. We 
can turn a potentiometer and set a 
speed of 2000 rpm on a PWM
controlled motor. We can even attach 
a tachometer to regulate the speed at 
this set point. All these controls, 
however, are scalar and unidirec
tional. When the speed control is ad
justed, we are setting a fixed number 
of revolutions per minute, rather than 
attempting · to rotate the motor shaft 
to a particular position or to have it 
make ten revolutions and stop. 

When control systems capable of 



Operating in Quadrants 
The torque/ current and torque/ 

speed function curves of figures 3a, 
3b, 3c, and 3d on page 72 all lie in 
the first quadrant of a Cartesian 
coordinate syste m .  In these 
graphs, torque and speed are con
sidered positive when the motor's 
shaft is rotating in the forward 
direction, and current is positive or 
negative according to its direction 
of flow. 

During most modes of opera
tion, the curves remain in the first 
quadrant; only when sudden stop
ping and reversing take place do 

providing positive- and negative
output voltages for four-quadrant 
operation in conjunction with feed
back control are discussed, we are no 
longer talking about mere speed con
trols, but about servo systems. Servo 
systems are usually configured to 
provide velocity, position, or torque 
control, or combined velocity/posi
tion control. The definition encom
passes all DC-motor applications 
beyond first-quadrant fixed-speed 
operation (see the text box above).  

The simplest type of servo opera-

the curves enter other quadrants. 
For instance, in dynamic brak

ing, the inputs to the armature 
coils are shorted together. As the 
motor continues to rotate, the ex
isting magnetic field induces in the 
coils a counter electromotive force 
that attempts to produce a field op
posing the existing field. The op
position of the two fields produces 
negative torque and surprisingly 
fast braking action. The current of 
this counter electromotive force is 
negative, and the torque! current 
function curve momentarily moves 
into the third quadrant. 

tion is a forward/reverse motor con
trol. Reversing the rotation on a PM 
DC motor is accomplished by revers
ing the polarity of the applied 
voltage. While this can be done 
manually by using a switch, in 
automatic-control systems it is most 
frequently done with transistors. 
Two typical circuits are illustrated as 
schematic diagrams in figures lla and 
llb on page 86 . In figure lla, a 
forward-control signal turns on tran
sistors Ql and Q4, rou ting the cur
rent through the motor as shown. A 

Photo 2: The most frequently used nongenerator speed-feedback device is the in
cremental encoder. This is a homemade encoder, consisting of a plastic disk attached to 
the motor shaft. Around the perimeter of the disk are slots or holes. A light source is 
placed on one side; a light sensor on the other side. As the shaft turns, the disk inter
rupts the light seen by the photo sensor and creates a pulsed output with a pulse rate 
proportional to the speed of the rotation. 

The Key Sequential Access 
Method ( KSAM) for the profes
sional. In many successful ap
plications since 1 977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M® , COOS, IMDOS, 
with a special version for UCSD 
Pascal.  Easy interfaces to 
CBASIC 2, Microsoft Basic, For
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guage. 
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e Any number of keys 

0 Fixed, variable, and data sen
sitive records 

0 B-tree file structure with no 
overflow areas insures fast 
access 

e Access by full or partial keys, 
sequential movement in both 
directions, and access by 
record number 

e Automatic disk space reclama
tion 

e Self-reorganizing files 

0 Files may span up to 4 disks 

e Powerful utility package in
cluded 

0 Written in machine language 
for speed & efficiency 

0 Requires only Sk of memory 

Single site object licence $ 395 
Demo package on 8" 
SSSD CP/M format $ 50 

California residents add 6% sales tax 
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Oakland , CA 946 1 0  
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FRESH IDEAS 
ARE GROWING AT ALTOS 

Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment. one microcomputer 
firm continues to g row above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol
ogy, Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 

System 
Software 

Circle 14 on inquiry card. 

Floppy 
Disks: 

.SMb·2Mb 
And Cartridge 
Tape Back-Up 

Winchester Disk: 
1 4.5Mb-58Mb 

Fresh ideas like Altos' new 
ACSS000 - 6 / MTU single board micro
computer system with a DEI 1/4- inch 
cartridge tape back-up drive. and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14. 5  
M Bytes t o  5 8  M Bytes. 

The ACSS000- 6 / MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM, the business 
sector, and many other end users. 
These systems range from the 
ACSS000-2 with its dual 8 -inch 
floppy disk drives. to the powerful 
ACSS000 -5, which is upgradable to 
any of Altos' hard disk and multi
user systems. 

Altos supports three industry 
standard operating systems: single / 
multi-user CP/ M �  OASISt and Altos· 
proprietary AMEX.'" Seven high level 
programming languages are offered 
which are CP/M or AMEX compatible. 

Ideas aren't the only things 
g rowing at Altos. In three years over 
4,000 field-proven microcomputer 
systems have been shipped world
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro
computer system alternatives. N o  
matter what your application. you' l l  
pick Altos. 

For specific details about 
pricing or performance. call or write: 
Altos Computer Systems, 
2360 Bering Drive. San Jose. CA. 
95131.  (408) 946-6700, Telex 171 562 
ALTOS SNJ. 

Packed with Fresh Ideas 

COMPUTER SYSTEMS 
•cPtM is a registered trademark of Digital Research. Inc. 
tOASIS is a registered trademark of Phase One Systems. Inc. 
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SPEED  
SET POINT A M P L I F I E R  

Figure lOa: Block diagram of an open-loop controller. Variations in mechanical load 
cause the motor to speed up or slow down. 

SPEED 
SET PO INT 

Figure lOb: Block diagram of a closed-loop controller. The speed sensor detects too-fast 
or too-slow motion and keeps the motor running without variation in speed over wide 
variations in load. 

reverse-control signal enables tran
sistors Q2 and Q3 to route the current 
through the motor in the opposite 
direction. This circuit, frequently 
called a bridge output, uses only a 
single DC supply voltage and is 
generally reserved for use in PWM or 
PFM controllers. Figure llb shows a 
complementary output driver. It is 
more suitable for linear-control 
operation, and it requires two 
opposite-polarity power-supply 
voltages. 

Incremental-Motion Systems 
Usually, we don't think of perform

ing positional control with DC 
motors. Most of our experience has 
been with 7000 rpm, 3 V PM motors 
salvaged from toys. However, using 
special DC motors, it is possible to 
perform repeatable intermittent or in
cremental motion. These are the 
motors generally used in computer
peripheral magnetic-tape transports 
and line-feed mechanisms. In these, it 
is frequently necessary to run the 
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motor at fast speeds to achieve high 
media-slew rates, as well as slow in
cremental motion. (Stepper motors 
generally cannot attain the high 
speeds required.) 

The incremental drive is basically a 
high-performance velocity-controlled 

Special DC motors are 
used in computer 

peripheral devices 
where widely varying 

speeds are needed. 

DC-servo system. The incremental 
motion is obtained by applying 
variable-amplitude voltage pulses to 
the input and accelerating the ar
mature for predetermined periods of 
time. Figure 12 on page 88 shows the 
control waveforms. 

With the system initially at rest, a 
high positive step voltage, t1, is ap
plied to the input. This causes the 

motor to accelerate almost instan
taneously. Shortly thereafter, the 
voltage is reduced to a level, t2, main
taining constant rotational speed. 
Some time later, the shaft rotation is 
stopped by applying a reverse
polarity input, t3 • Attempting to ac
celerate in the opposite direction 
causes the motor to brake. The exact 
timing of - these pulses depends upon 
the specific motor and torque re
quirements. 

The entire process takes only a few 
milliseconds and may move the ar
mature a fraction of a revolution. 
T h i s  i n c r e m e n t a l  m o t i o n  i s  
repeatable, enabling practical ap
plication. If, for example, it is applied 
at 100 steps per second while using an 
incremental encoder for speed con
trol, the motion will appear to be pro
duced by a high-torque stepper 
motor. 

Build a Motorized Platform 
Experimenting with incremental

motion controls on permanent
magnet DC motors is not as difficult 
as you might imagine. Once you 
discover the capabilities, you may 
find yourself experimenting with dif
ferent mechanisms, as I have. 

The cheapest high-power low
voltage PM DC motor I found was 
the one in a hand-held battery
operated drill. The motor I used was 
from a Black & Decker Model 9001 
1 I 4-inch cordless drill. This same 
motor is probably used in a variety of 
other tools and appliances, possibly 
hedge trimmers and the like. 

The basic unit consists of a power 
pack (containing a 4.8 V rechargeable 
nickel-cadmium battery and a 
charger) and the motor I drill-chuck 
assembly. The motor/chuck assem
bly contains the PM motor, reduction 
gears, and drill chuck. 

A maj or stumbling block in 
building a transport mechanism that 
might be used in a robot has been the 
expense of the motors and gears. In 
lightweight assemblies, designers 
often incorporate stepper motors 
because they are easily controlled and 
their motion is repeatable. In larger 
and heavier vehicles, use of stepper 
motors becomes prohibitively expen
s i v e ,  a n d  a l t e r n a t i v e  dr ive  
mechanisms are required. 

Circle 227 on inquiry card. ---+ 
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32K o r  &,4K (Double or Quad Density units 
available). Uses two Z-80 C PU's. Commercial
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storage (twice that with quad density drives) .  
Two serial R S232 ports, 1 /0 ports standard. 
Expandable with optional S-1 00 S-1 00 inter
face. Comes with CP / M™ 2.2 operating sys
tem. MiniMicroMart includes BASIC inter
preter and can supply a wide range of C P / M  
Development and Application software. 

w/32K Double Density, List $2995 . $2685 
w/64K Double Density, List $3345 . . . . .  $2883 
w/64K Quad Density, List $3995 . . . . . .  $3595 
64K Special Quad Version . . . . . . . . . . . . $3395 

I NTERSYSTEMS 
formerly ITHACA AUDIO 

Call for Price/ 
The new Series I I  CPU Board. features a 4 MHz 
Z-BOA CPU and a full-feature front panel. 20-
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl.  
68 cfm fan) .  

COMPLETE SYSTEM with InterSystem 64K 
RAM, 1/0 Board w/priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $3595 

F.O.B. shipping point. All prices 
· change and all 

offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 

- WRITE FOR F R EE CATALOG -

MiniMicroMart 
1618 Ja mes Street 

Syracuse, NY 13203 (315) 422-4467 

CONTROL FORWARD 

+ V ---, FORWARD 

o - - L_  OFF 

CONTROL REVERSE 

+V�ERSE 
o- - OFF 

+V 

Figure lla: One of two basic reversing motor-control circuits. This bridge-type switch 
uses a single DC supply voltage and is used mostly in PWM or PFM controllers. 

+ v  

VcoNTROL L:>-----. 

Figure llb: A complementary-type reversing circuit. It is more suitable for linear
amplifier control operation, while requiring two opposite-polarity power-supply 
v oltages. 

While I did not intend to build a 
300-pound "Son of Robbie," I wanted 
to experiment with some form of 
remote-controlled transport. Since 
the drills contained gear-reduced, 
low-voltage/high-torque motors and 
a chuck to attach an axle, it was 
natural to consider their use. The on
ly problem I envisioned was reducing 
the nominal 750 rpm motor speed to 
a fairly constant value around 
60 rpm. An incremental-motion con
troller was the answer. 

The result of my experimentation is 
the motorized platform shown in 
photos 3, 4, and 5 on pages 90 and 92 . 
A sketch of the major parts is shown 
in figure 13 on page 88. The platform 
consists of a T -shaped metal frame 
with a drive motor on each "arm" and 
a swivel wheel on the "leg."  I de
signed it in a T shape so the drive 
motors could provide steering con-

trol, as well as forward/backward 
motion. In a conventional four
wheeled vehicle, this can be ac
complished only by turning the axis 
of two wheels in the direction of the 
turn. This could not be accom
modated in the present mechanism. 

With the T shape, steering is like 
simple rotation. For forward motion, 
both motors rotate clockwise; for 
reverse motion, both motors turn 
counterclockwise. Turns are ac
complished by driving the motors in 
opposite directions. For a right turn, 
motor A goes clockwise and motor B 
goes counterclockwise. A left turn, or 
left rotation, occurs with the opposite 
settings. The effect is that it rotates in 
place. Usually, reversing the polarity 
to the motors is handled through 
transistor switches, but I found that 
the voltage drop through the switch-

Text continued on page 90 
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NEW CATALOGUE LISTINGS 
FROM JOHN D. OWENS 

ASSOCIATES, INC. 

CAT 100 FULL COLOR 
G RAPHICS 

Complete S- 1 00 color imaging system 
with high performance video FRAME 
GRABBER. 3 fundamental functions are 
+ digitization of video input in real time 
+ + image storage i n  dual-port, on
board memory + + + ' video input of 
buffered image in gray levels, NTSC col
or or RGB color. 
Discoun t  price . $1,875. 
Write or call for option descriptions and 
pricing, too numerous to list here. 

HOUSTON INSTRUMENTS 
HIP AD DIG ITIZER 

Create your own graphics using either 
stylus or optional cursor. Excel lent for 
architectural drawing, business graphs, 
schematics, free form drawing, etc. 
More accurate and easier to use than 
keyboard input or joysticks. "Stream 
mode" al lows continuous placement of 
coordinate pairs on 1 1 "  X 1 ·1 "  pad using 
either stylus or optional cursor. For 
S - 1 00 systems and also Apple, TRS-80. 
PET. 
Our discounted price . $ 755. 

LDOS for TRS-80 USERS 
New operating system can support up to 
8 drives (either 5 1/• · ,  8" or new Win
chester fixed disk) in any combination. 
Features include ISAM Accessing Tech
niques. Keyboard type ahead, graphics 
string packer, dated files and many, 
many more. 
Our discounted price 
Manual only . 

$ 126. 
$ 25. 

DMA-DOS North S tar 8 "  
FLOPPY SUBSYSTEM 

A new operating system. completely 
CP/M® compatible that al lows use of 
both 8" (Shugart single sided. double 
density via Tarbell controller) and 5 ';• "  
drives. 
Complete hardware, software package 

$1,910. 
TARBELL CPU Z-80 

Features memory management hard
ware that a l lows dynamic mapping of 
logical to 1 MB of physical memory in 
4K blocks. Supports an  easy to use im
plementation of MP I M'" . Either 2 or 4 
MHZ, jumper selectable. TWO on 
board RS232 ports will  full handshaking 
capability: crystal control led program
mable timer. 

SEE OUR ADS ON PAGES 
448 AND 449 

JOHN D. OWENS 
Associates, Inc. 

12 Schubert Street 
Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 
Overseas Callers: Phone 212 448-6298 

WE HAVE NO READER INQUIRY NUMBER. 
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Figure 12: Precise control can be achieved using incremental-motion controllers. Dur
ing predetermined periods of time, variable-amplitude voltage pulses are applied to the 
motor's coils. With the system initially at rest, a h igh positive step voltage, t1, is applied 
to the motor. After motion has begun, the voltage is reduced to a lower continuing 
value, t2• When the motor is to be stopped, a negative braking voltage, t3, is applied. 

R U B B E R  

T I R ES 

FUNCTION 
FORWA R D  

R I G HT TURN 

L E F T  TURN 

BACKWARD 

D I R ECTION OF ROTATION 

MOTOR A 
cw 
cw 
ccw 
ccw 

MOTOR 8 
cw 
C C W  

CW 

ccw 

SWIVEL WHEEL 

Figure 13: Arrangement of components of the motorized platform. Steering is done in 
the simplest case by rotation. Both motors turn in the same direction for straight mo
tion, whereas for a turn, one motor turns CW (clockwise) and the other turns CCW 
(counterclockwise). 
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MeettheTigerwith 
a bigger bite. 

Introducing the remarkable 132-column 
Paper TigerTM 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
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r e d  c olumn" h e a d  manu f a c t ur e d  by Int e gr 

c r e a t e s  high q u alit y p rint o u t s  by overl a  

Paper Tiger 560 Print Sample 
as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto
matic text justification, print formats to 220 

columns, parallel and serial interfaces, self
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,TM our high
resolution raster graphics package, is stan
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper TigerTM 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-1386 (In New 

Hampshire, Alaska and Hawaii , call 
603-673-9100. )  Or write: Integral Data 
Systems, Inc . , Milford, NH 03055. · 
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Text continued from page 86: 

ing network was too much in this 
low-voltage system. Instead, I vsed 
relays to switch polarities and enable 
motion. 

' 

The greatest design obstacle was 
the actual velocity-control system. 

Even though the drills contained 
gears, the no-load speed was 
750 rpm. With a wheel and axle in
serted into the chuck, the platform's 
uncontrolled speed with no load was 
10 feet per second. About 9 inches per 
second, corresponding to 60 rpm, 

Photo 3: A simple application of the DC motor controls presented in this article is to 
build a small mobile motorized platform. This one uses two battery-operated drill 
motors and a swiveling furniture caster. The T-shaped structure has complete mobility 
and can turn and pivot, as well as follow a straight line. The large box in the center of 
the platform contains the two motor controllers, relays, and batteries. 

Photo 4: Close-up of a drive motor on the platform. The motor is from a 4 . 8  V Black & 
Decker battery-operated '!.-inch drill. The drill's case and battery pack have been 
removed. It is secured to the aluminum T-frame with two U bolts. A %2-inch brass rod 
that serves as an axle is inserted into each drill chuck. The tires are air-filled 3'1.-inch 
diameter rubber tires used on model airplanes. 
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seemed considerably more manage
able. 

To attain this lower speed, an 
incremental-motion/PWM controller 
was designed. One controller is re
quired for each motor. The schematic 
diagram is shown in figure 14 on page 
96. Component values were ex
perimentally determined for use with 
the Black & Decker PM motor 
specified. Other PM motors may not 
operate in exactly the same manner. 

Basically, the circuit is a closed
loop controller, consisting of a com
parator, driver amplifier, and speed
feedback sensor. The desired speed is 
selected through a ten-turn poten
tiometer. The set-point voltage so 
derived is compared to an integrated 
feedback voltage from an optical in
cremental encoder. If the speed is too 
slow, the pulses out of the com
parator are made longer. If the speed 
is too fast, the pulses are cut shorter. 
A negative voltage applied to the 
driver input between pulses assures 
complete turnoff. 

The low pulse-frequency rate re
quired to keep the speed at or below 
60 rpm results in an incremental
motion condition. The start pulse is 
at the full DC supply voltage, 
creating a high-velocity start-up. A 
reverse-step pulse is not necessary to 
stop the motor, however, due to the 
high m�chanical load presented to the 
motor through the gears. They serve 
to immediately dampen any coasting. 
The result is smooth, low-speed rota
tion, in rapid discrete increments, at a 
predictable constant velocity. 

Maintaining constant motor speed 
is imperative when the motors must 
run synchronously for forward and 
backward motion . Turns are not as 
critical, but you realize what happens 
when one motor runs faster than 
another. 

The 60 rpm speed is too slow to use 
a tachometer-generator without con
siderable complication. Instead, an 
incremental encoder (shown in photo 
6) generates pulses as the wheels turn. 
Ordinarily, I would have used a slot
ted or perforated disk interrupting a 
light beam, but it wouldn't fit in the 
space available. Instead, I wrapped 
reflective aluminized tape with black 
stripes parallel to the axis of rotation 
around the chuck. An LED (light-

Circle 1 80 on inquiry card. --+ 
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emitting diode) and phototransistor 
sense the light and dark areas of the 
tape as the shaft rot?tes. The greater 
the number of divisions or stripes per 
inch, the greater the resolution of the 
feedback system. While I was able to 
set the same speed on both motors, 
more encoder divisions would have 
been better. 

Ideas for Computer Control 
This article wouldn't be complete 

unless I described how my motorized 
platform can be remotely controlled 
from the computer. Essentially, it re
quires three signals controlling one 
power-on/ off relay and two for
ward/reverse relays (10 A contacts).  

Text continued on page 98 

Photo 5: The rear of the T-frame is supported on a furniture caster. This is a simple 
scheme allowing motion in any direction. 

Photo 6: It was nearly impossible to fit the incremental-encoder disk of photo 2 be
tween the motor and the wheel. Instead, a piece of reflective aluminized tape with black 
stripes was wrapped around the drill chuck. An infrared LED (light-emitting diode) and 
photo transistor are aimed at the tape so the light is reflected to the sensor. As the shaft 
turns, the light is interrupted much the same as the disk version. 
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SOFTWARE 

CP/M, MP/M and ALPHA MICRO 

• BISYNC Dr ivers 

• I BM 3275 E m u lat ion 

• I B M 3 2 7 0  R e m o t e  C l u s t e r  

Emu lat ion 

• I B M  2780/3780 E m u l at ion 

HASP,  H ASP V4 

J ES2, J ES3 

R ES, VMRSCS 

HAR DWARE 

• F o u r  I n d e p e n d e n t  R S - 2 3 2  

Co m m u n i cat ions C han ne ls  

• I EEE 696 S-1 00 BUS Compat ib le  

• ALPHA MICRO Compat ib le  

• Prog rammab le  Baud R ates From 

7 5  to 300K Baud 

• O n-Board Real T ime C l ock 

• I nterrupt Dr iven ut i l iz i n g  Z80 IM 2 

or Restart Vectors 

• Receiver Quadruply B u ffered for 

h i g h  speed t h ro u g h p u t  

OTHER CP/M SOFTWARE 

• COBOL Com p i l er Wi th  B u i l t- in 

Screen-Ed i t ing  Capab i l i t ies 

• L e g a l  a n d  M e d i c a l  T i m e  

Account ing  

• Personal F i nancia l  Forecast i n g  

• I nventory 

• Job Cost i n g  

AVAILABLE SOON 

• S i ng le  Board Compu ter  for S- 1 00 

M u l t ip le  Processor Confi g u rat ions 

• 256K Dynamic RAM Board 

• Protocol Converters/Concentrators 

• M P /M 2 - U s e r  S i n g l e  B o a r d  

Computer 

PLA N N E D  

• 64K Stat ic R A M  Board ( access 

t ime 55 nsec) 

• ADA C o m p i l er For CP/M Systems 

sierra 
data sciences 

1 300 East Shaw, Suite 1 64 
Fresno, California 93710 

(209) 224-0520 
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Figure 14: The motor-control system of the platform, featuring incremental-motion 

control and reversing capability. Two such circuits were used, one for each motor. 

Values of the components were experimentally chosen for use with the motor from a 

Black & Decker Model 9001 portable drill. The 2N3055 transistor must be mounted on a 

heat sink. The L1F4 phototransistor is made by General Electric. 
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SOLVE THE STORAGE 
SHORTAGE 

with ten multi -user megabytes 

�[FriNmTEC I COMPU5r/\R '" 

Ill:: DATA DISK SIOR/\GE - SYSTEMS . SYSrEM 

POWER READY FAUlT RESET 
---- �==:!- ·�-· 

--- , 

CompuStar's 8-inch Winchester 

If you could think of just one way to im
prove our phenomenally popular Super
Brain. what would it be? More disk 
storage? Well. we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning· 
fast storage. it's nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor
mance . . . lntertec. 

Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive. compact 
desktop enclosure. Complete with disk. 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on. • It's so quiet. you'll hardly 
know it's there. But. you'll quickly be as
tounded with its awesome power and 
amazing speed. 

· Some models require hardware/software modification. 

lntertec's exclusive 255 User Controller 

The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
allows many terminals to "share" the 
resources of a single disk. So. not only 
can you use the DSS with your Super
Brain. you can configure multiple user 
stations using our new series of Compu
Star™ terminals. called Video Processing 
Units or VPU's™. 

Four CompuStar VPU's are available. 
At prices starting at less than $2.500. 
Some models are designed to operate as 
stand-alone microcomputers. with inter
nal disk storage. Just like your Super
Brain. Each model features its own 64K of 
RAM and can be "dai�y-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to· 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As _you need them. 

W h e t h e r  y o u  n e e d  an e x t r a  1 0  
megabytes for your SuperBrain o r  an 
e n o r m o u s  m u l t i -user n e t work.  the 
CompuStar™ DSS solves your storage 
s h o r t a g e  p r o b l e ms .  S e n s i b l y .  And 
economically. Pius. your investment is 
protected by a nationwide service net
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. ���Af�TEC � l1SE SYSTEMS® 
2300 Broad River Rd. Columbia, S.C. 29210 
(8031 798-9100 rwx, 810-oSS-21 15  



Text continued from page 92: 

The forward/reverse relays set the in
tended motor directions, and the 
power-on/ off relay starts both 
motors. As long as the power is on, 
the platform goes in the direction set 
by the two forward/reverse relays. 

Computer direction of the relays is 
accomplished with 3 control-signal 
bits from a parallel output port . For 
wireless remote-control operation, 
the communication control link 
presented in my article "A Computer
Controlled Tank" (BYTE, February 
1981, page 44) can easily be adapted 
to this task. 

At last ! 

In Conclusion 
You may never see my contraption 

again. I don't consider this the start of 
a serious robot-building project. The 
total expense for the platform was 
under $50. It was just an experiment .  
I had always wanted to try using in
expensive electric-drill motors as ser
vos. While I had mixed success, it did 
serve as a vehicle for a general article 
on DC-motor control. 

Building the platform was the only 
way to truly test the theory. I was 
surprised that the final unit, weighing 
10 pounds, had no problems with in
sufficient driving torque (unfor-

an application that interests everyone . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  with a manual everyone will love 

Our Application: 

Our Manual:  

Money. Where does it come from? 
Where does it go? How much do you 
have and how much can you afford to 
spend . . .  You're interested . . .  Your 
spouse is interested . . .  Your accoun· 
tant is interested . . .  The taxman is 
i nterested . . .  MONEY MAESTRO pro· 
vides the answers. Quickly. Accurately. 

That's it. No long dry manuals to read. 
No jargon. If it isn't obvious what you 
need to do next, just press "?" (fol· 
lowed by RETURN) and MONEY 
MAESTRO will lead the way. Of course 
we give you a manual to page through 
if you choose, but if you have a com· 
puler and can fill out a check . . .  you 
can run MONEY MAESTRO without 
opening the book. 

Home Banking System 

� - - - - - - - - - - - - - - - - - - - - - - - � 
For MONEY MAESTRO Home Banking System, mail to: 
lnnoSys Inc., 2150 Shattuck Ave., Berkeley, CA 94704, (415) 843·8122 
Name ___________________________________ _ 
Address ________________________________ _ 
City _______________ State ___ ZIP ____ __ 

I 'm Interested! I'm sold! 
0 descriptive brochure (free) 0 MONEY MAESTRO ($200.00) 
0 User's Manual ($20.00) 0 8" CP/M 0 5'/• " Mlcropolis 
0 dealer info 0 5 '/• " Northstar CP/M SD 

Payment: 0 COD . 0 check enclosed amount $ ___________ _ 
0 Visa/Mastercharge # ____________ exp. date_/_ 

"today's idea . 
. . .  tomorrow's u t i l ity" 

Signature l s Allow $3.00 Shipping & Handling (overseas: $10.00). n no i'\JC California res1dents add sales tax. �1� 1. - - - ----- - - - - - - - - - - - - - - - � ii  I �  C ll R I' tl R A T E  l l 
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tunately, the small batteries lasted 
only about 5 minutes in constant 
use) . Even with an additional 5 
pounds of payload (a bottle of Hen
nessy cognac and two heavy BYTEs), 
it worked well . 

I don't expect many of you will try 
to build a motorized platform. I do, 
however, anticipate that more of you 
will consider using permanent
magnet DC motors for future designs 
where you thought only stepper 
motors could be used. If you already 
own a battery-operated drill, connect 
it to the control circuit of figure 6 or 
figure 9. You will be surprised at the 
capabilities it demonstrates. 

Next Month: 
Add a speech-synthesizer circuit

board assembly to your computer. • 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month. These ar
ticles are available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 03458. 
Ciarcia's Circuit Cellar covers articles appear
ing in BYTE from September 1 977 thru Novem
ber 1 978. Ciarcia's Circuit Cellar, Volume II 
presents articles from December 1 978 thru June 
1 980. 

Many Circuit Cellar projeas are avail

able as kits. To receive a complete list, 

crrcle 1 00 on the Reader Service card. 
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Pump Up Your TRS-80 with the ES/F Mass Storage System 

MEET 
THE WAFER 

A Actual Size 
-- - ! ' 

Actual Thickness T 
I - - ---=-..,::: .-:. � -

THESE' FACTS SPEAK FOR THEMSELVES! 
CASSETTE ES/F MINI-DISK 

SPEED 56 6 6Yz 
(Seconds to (5' wafer) 

load " Blackjack") 

CAPACITY 36 64 59 
(thousands (C-20) (75' wafer) (TRSDOS) 

of bytes) 

RELIABILITY NO YES YES 
(Designed for 

digital data?) 

SYSTEM COST $60 $250 $800 
(First unit 

plus interface) 

MEDIA COST $3. 1 0  $3.00 $3.20 
(in �uantities cassette wafer disk 

o ten) 

Let's face it. Cassette players were not 
designed to store digital data and pro
grams. That's why we designed a digital 
storage, system using a continuous tape 
loo p: the· Exatron Stringy I Floppy 
(ES / F) and the Wafer. There's no ex
pensive interface to buy-the ES / F  
comes ready to pump u p  your TRS-80. * 

Once your TRS-80* is pumped up by 
our ES / F  . . .  you won't want to deflate 
it. We're so sure, that we offer an 
unconditional 30-day money-back 
guarantee and a one-year limited war
ranty. Over 2,000 TRS-80 * owners have 
met the wafer . . .  why don't you, ,. 



ANADEX DP-9500 W/2 K OUFFER . . . . .  1 .3 7 5  
ANADEX DP-9 5 0 1  W / 2 K  OUFFER . . . . 1 450 
OASE 2 800-0 .  . . . . . . . . . . . 599 
C .  ITOH STARWRITER 2 5  CPS . . . . . . . . . . . . . .  1 7 50 
C.  ITOH STAR WRITER 45 CPS . . . . .  2450 
A. CENTRON ICS 7 .3  7 .  . . . . . . . . . . . . . . .  8 2 5  

E PSON M X - 7 0  W/GRAPH ICS . . . . . . . . . . . . . . 449 
D. EPSON MX-80 1 .32 col. . . . . . . . . . . . . . . 620 

PAPER TIGER I DS-445 W/DOT PLOT . . . .  749 
C. PAPER T I G E R  I DS-460 W/DOT PLOT . . . . . . . . . .  1 1 9 5  

PAPER T I G E R  I DS-560 W/DOT PLOT . . . . . . . . . .  1 49 5  
D .  QUME SPRINT 5/45 . . . . . . . . . . . . . . . . . . . . 2 5 5 0  

SI LENTYPE W/INTERFACE . . . . .  549 

A. APPLE I I  PLUS 1 6K . . . . . . . . . . . . . . . . . . . . . . . .  . '1 049 
. . 1 1 89 
. . CALL 

APPLE II PLUS 4 8 K  (APPLE Memory). 
APPLE II STAN DARD MODELS. 
These o re the newest models with FCC type 
approval to prevent RF interference. 

D. DISK II DRIVE & CONTROLLER . . . . . . . . . . . . . . . . . . .  5 2 9  
This model includes D O S  .3 . .3 1 6  sector 
D ISK II DRIVE O N LY (ADD-ON) . . . . . . . . . . . . . . . . 445 

C. CHALLENG E R  4P by O H I O  SCIENT IF IC . . . 699 
C4PMF (MI N I  FLOPPY SYSTEM) . . . . . . . . . . . . . . . . .  1 599 
CIP MODEL I I . . . . . . .  449 
SARGON I I  (D ISK OR CASSETIE) . . . . . .  .3 5  
F I G  FORTH < D I S K  O N LY) . . . . .  69 

D. PMC-80 T H E  'TRS-80 WORKALIKE' . . . . . . . . . . . . . . .  6 2 9  
1 6K LEVEL I I  W/PROGRAM RECORDER 
CALL OR WRITE FOR MORE I NFORMATION 

E. E X I DY SORCERER II . . . . . . . . . . . . . . . . .  . 

AVAI LAOLE IN 1 6K . .32 K  & 48K MODELS 
5- 1 00 EXPANSION U N IT . 

WORD PROCESS I N G  PAC . 
DEVELOPMENT PAC . 

. . CALL 

.3 7 5  
. . .  1 79 

. . . . . .  89 
F. ATARI 8 0 0  1 6 K . . . . . . . . . . . . . . . . .  799 

ATARI 400 1 6 K . . . . . . . . . . . .  . 
8 1 0  DISK DRIVE . 
4 1 0 PROG RAM RECORDER . .  
850 I NTERFACE MODUL� 

. 499 
. 499 

. . . . . .  69 
. . .  1 7 5 

VIDEO MONITOR 
A. AMDEX/LEEDEX VI DE0- 1 00 1 2" O&W . . 1 .39 

H ITACH I  1 .3" COLOR . . .  . . . . . . . . . . . . . . . . . . . .  .389 
D. NEC 1 2" P.3 1 G REEN PHOSP H E R .  . . CALL 

PANACOLOR 1 0" COLOR .  . . . . . . . . . . . . . . . .  .3 7 5 
SANYO 9" O&W . . . . .  1 7 9 

C. SANYO 1 2" O&W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 5  
SANYO 1 2" P.3 1 G REEN PHOSPH ER . . . . .  295 
SANYO 1 .3" C O LO R . . . . .  445 

SHOPPING MAIL 01\DEI\? CALL US TODA Yl 
We probably hove what your're lool�ing for  in scocl� at an incredible price. Our company is  an authorized dealer for  soles and service for  Apple Computer. 
Acari and Ohio Scientific. If you receive a defective product from us we will repair or replace (or our option) any product in warranty. Qur Service Cemer 
will repair all Apple Computer products. in or our of warranty. whether it was purchased from us or another dealer. (call for more details) 
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PHONE ORDERS I N  CALIFORNIA. ALASKA, HAWA I I  & FORE I G N  (71 4)698·80&8 
SHI PPING I N FORMATION OR OACKORDERS PLEASE CALL (714)698.0260 

I FORMATION (7 14)460-6502 

J 



Order Dept.  TO LL FREE  O RD E R  L I N E  
Open Every Day 
9 a . m . - 6 p . m .  

P.S .T. 800·854·6654 
APPLE HARDWARE 

TOP FIVE SELLEP.S 
LAN G UAG E SYSTEM W/PASCAL . . . . 4 2 5  
S I LE NTYPE PR I NTER W/ I NTE RFACE . 549 
HAYES MI C ROMO DEM I I  . . . . . . . . .  J 1 9 
VI DEX V I DEOTERM 80 w/gro p hics . J J 5  
Z-80 M I C ROSO FT CARD . . . . 2 9 9  

APPLE COMPUTER IlK 
DISK I I  DRIVE O N LY . . . . . . . . . . . . . . . . . . . . .  445 
INTEG E R  OR APPLESOFT II FI RMWARE CARD . 1 55 
GRA P H I CS TAOLET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649 
PARALLEL PRI NTER I N TERFACE CARD . . . . .  1 5 5 
H I -SPEED S E RIAL I NT E RFACE CARD. . . . . .  1 55 
COMM U N I CATIONS I NTERFACE CARD . . . . .  1 8 5 
SMARTERM 80 COLUMN VI DEO CARD . . . . . . . . .  005 

MOU�T AI� COMPUTER I�C. 

MUS I C  SYSTEM ( 1 6 Voices). 
AID + D/A I NTERFACE . 
EXPANSION CHASSIS . 
I NTROL/X - 1  0 SYSTEM . . . . . . . . . .  . 

. . .  479 
. . . . . . . . . . . . . . .  0 1 9  

· · · · · · · · · · · · · · · · ·  5 5 5  

CLOCK/CALENDAR CARD . . . . . . . . . .  . 
. . .  249 

. . . . .  209 
. . . .  249 

. . . . . . . . . . . . . . . . .  1 05 
1 55 

SUPERTALKEf\ SD- 2 00 . 
ROMPLUS + CARD . 
ROMWRITER CARD . 

CALIFOR�IA COMPUTER SYSTEMS 

CLOCK/CALENDAR MODULE . . . . . . . . . . . . . . . . .  1 09 
G P I O  IEEE-488 CARD . . . .  2 5 9  
ASYNC H RONOUS SERIAL I NTEf\FACE CARD . .  1 29 
CENTRO N I CS PARALLEL I NTERFACE CARD . . . . . . .  99 
We corry a l l  CCS hardware. Please call 

MISC. APPLE HARDWARE 

1 6K RAM U PG RADE (Apple.  TRS-8 0 .  Ex idy) . 1 89 
1 6K RAM CARD MICROSOFT . . . . . . . . . . . 1 89 
AOT NUMEf\IC KEYPAD (old or new l1ybrd) . . . . . . . . . .  1 1  5 
AOT OAR CODE READER WAND . . . .  1 7 9 
ALF 0 VOICE MUSIC CARD . . . . .  229 
ALF 9 VOICE MUSIC CARD . . . . . . . . . . . . . . . . . . 1 69 
ALPHA SYNTAURI KEYOOARD SYSTEM . . 1 099 
OIT 0 FULL V I EW 80 CARD . . . . . . . . . . . . . . 049 
CAT NOVATION ACOUSTIC MODEM . 1 69 
CORVUS 1 OMO HARD DISK . . . . . . . . . . . . . . CALL 
LAZE R  LOWER (A)E. PLUS . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
MICRO-SCI DISK DRIVES. . . . . . . . . . . . . . . . . . . . . . . CALL 
PAYMAR LOWER CASE (old or new l1ybrd) . . . . . . .  55 
RADCOM AMATEUR RADIO I NTERFACE CARD . . . . . . . .  1 89 
SPEEC H L I N K  2000 H EURIST I CS . . . . . . . . . . . . .  . 229 
SSM A I O  SE RIAL/PARALLEL CARD A&T . . . . . .  - . . . . . . .  1 89 
SUP-R-TERM I NAL 80 COL. CARD . . . . . . . . . . . . . . . . . . .  009 
SVA 8 I N C H  FLOPPY DISK CONTROLLER . . .  . . 045 
VERSAWRITER DIG ITIZER PAD . . . . .  . . 229 
VIDEX KEYOOARD ENHANCER. . . . . . . . . . . . . . . . . . . .  1 1 5  
We stocll much more than l isted. 

APPLE SOFTWARE 
APPLE COMPUTER I�C. 

DOS TOOLKIT . 
APPLEPLOT . . . . . . . . . . . 
TAX PLAN NER . .  
APPLE WRITER. 
APPLE POST. 
DOW JONES PORTFOLIO EVALUATOR . 
DOW JONES NEWS & QUOTES REPORTEr\ . 
APPLE FORTRAN 
APPLE PI LOT . . . . . . . . . .  . 
DOS 0 . 0  UPGRADE . 
MUSIC THEORY . . . . . . . . .  . 
THE CAS H I E R  Retai l  Mngmnt & l nv.  
T H E  CONTROLLER Gen.  Ous . Sys . 

MISC APPLICATIO�S PACKAGES 

65 
. . .  60 

. 99 
. . . . .  65 

45 
. . .  45 

. .  85 
1 65 

. . .  1 29 
. . . . . .  49 

. . .  45 
. . . .  1 99 
. . . .  5 1 9  

VIS ICALC . . 1 2 5 
DESKTOP PLAN I I  . . . . . . . . . . . . . .  - .  . . .  1 69 
CCA DATA MANAGMENT DMS . . . . . . . . . . . . . . .  8 5  
EASYWRITER WORD PROCESSOR . .  2 2 5  
EASYMOVER MAI L  SYSTEM . . . . . . . . . . . . . . . .  2 2 5  
EASYMAILER LETIER WRITER . . . . .  2 2 5  
ASC I I  EXPRESS . . .  . . . . . . . . . . . . . .  6 5  
MICROSOFT FORTRAN . . . . . . . . . . . . . . . . . .  1 8 5 
MICROSOFT COOOL . . . . . . . . . . . 695 
MICROSOFT OASIC COM P I L E R .  . . 0 7 5  
SUPER TEXT I I . . . . . . . . . . . . . .  1 09 
PROG RAMMA APPLE P IE . . . 1 1 9 
THE LAN DLORD Apt Mngmnt pocl1oge . . . .  649 
PEACHTREE OUSIN ESS SOFTWARE . CALL 
TAX PREPARER by HowordSoft . . . .  89 
APPLEOUG ASSEM/DISASSM/EDITOR . . . . . . . . . . 7 5 
0 - D  G RAPH ICS Oy O i l !  Oudge . . . . .  50 
SUPER FORTH . . . . . . . . . . . . . . . . . . . . . . . 49 

TOP TE� GAMES 

APPLE GALAX IAN . . . . . . . . . . . . . . . . . . . . . . . 20 
FLIGHT SIMULATOR . . . . . . . . . . . . . . . . . . . . . . . . 04 
THE WIZARD AND THE PRI NCESS. . . . . . . . . . . . 0 2  
COSMOS MISSION (SPACE I N VADERS) . .  24 
SARGON I I  CHESS . . . . . . . . . . . . . . . . . 0 2  
H I - RES FOOTOALL . . . . . . . . . . . . . . . . . .  09 
COMPUTER QUARTEROACK . . . . .  09 
ADVENTURE OY M I C ROSOFT . . . .  2 7  
PHANTOMS FIVE . . . . . . . . . . . . . . . . . . . . . . . . . . .  09 
REVERSAL <OTHELLO) . . . . . . . . . . . . . . . . . . . . . . . . .  04 

CALL OR WRITE 
FOR A COMPLETE 

SOFTWARE LIST 
O�DmiNG INFOI<MATION , Phone Orders •nvned u50ng VISA. MA5TmCA�D. AME�ICAN EXP�E55 DINERS CLUO CA�TE OLANCHE or bonl< wore <ronsfer. Credn 
cord!> subJeCt to se1V1ce charge: 2% for VISA & MC 5% for AE DC & CO Ma•l Orders may send cred11 cord account numb�;>r ( tnclude exp1rm1on dOte). coshters or cenifted checl�. money order. or personal checl� <allow 1 0  days ro clear) . Please •nclude a telephone number w•rh all orders. Fore1gn orders (exclud•ng Mthrory PO's) odd 1 0% for shtpp•ng all funds must be tn U.S dollars Sh•pp1ng. hondltng and tnsuronce •n U .S. odd J% (m•n•mum �4.00>. Collforn1o res•dents odd 6% soles tax . We accept coo·s under b 500. OEM" s . lnstltU[IOns & CorporatiOns please send for wntten quotation. All equ•pment IS subject tO pnce change and ovodobillty Without not•ce. All equ•pment •s new and complete with manufacturer warranty (usually QO days) . We cannot guarantee merchont•bility of any products . We sh1p most orders w1th1n 2 days. 

WE A !I.E A MEMDER OF THE DETTER DUSI�ESS DUREAU A�D THE CHAMDER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SE�D ORDERS TO: 
CO�SUMER COMPUTERS MAIL ORDER 83 1 4  PARKWAY DRIVE, GROSSMO�T SHOPPI�G CE�TER �ORTH LA MESA CALIF. 92041 
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System Notes · 

Improve TRS-80 Disk Operation 
Add an External Data Separator 

Photo 1:  External data separator circuitry as installed in the Radio Shack TRS-80 
Expansion Interface. Most of the integrated circuits can occupy the space intended for 
the RS-232 interface (photo la). Irreversible changes can be avoided by bending a few 
pins on the FD1 771 to obtain the necessary signals (see the wires leading from the 
FD1771, under the red cable, in photo lb) .  
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Ken Kline 
3821 Penitencia Creek Rd 

San Jose CA 95132 

When I first added a floppy-disk 
drive to my Radio Shack TRS-80 
Model I computer, I was very disap
pointed in its operation. My records 
indicated that, on the average, I was 
getting an error for every four disk 
accesses. These errors were indepen
dent of the type of access (ie: they oc
curred while accessing programs, 
data files, utilities, and even the 
b ootstrap loading routine ) .  In 
desperation, I called the Tandy Cor
poration in Fort Worth, Texas, and 
was told to use a better grade of disk. 
I tried this and noticed an improve
ment (to one error in eight accesses), 
but the lack of reliability was in
tolerable. 

Discussing my problem with 
owners of other home computer sys
tems, I came to the conclusion that 
the FD1771-01 floppy-disk controller 
part was the culprit. Don't mis
understand, I am not downgrading 
the FD1771 . If you have studied the 
specifications and application notes 
of the FD1771 as much as I have you 
will realize that it is quite a marvelous 
piece of silicon. However, quoting 
from Western Digital Corporation's 
FD1771-01 Application Notes (docu
ment Number A0104, page 2) "In 
order to maintain an error rate better 
than 1 in 108, an external data 
separator is recommended."  

The data separator that I finally 
ended up with is shown schematically 
in figure 1 .  It is a modification of one 
of the external data separators recom
mended by Western Digital (as 
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Figure 1: External data separator circuitry. This design was developed from one recommended by Western Digital in an applications 
note for its FD1771. This circuit adds a power-on reset feature. 

shown on page 5 of the same docu
ment) . After adding the external data 
separator to my TRS-80, access errors 
virtually disappeared. 

The data separator was constructed 
on an old printed-circuit board. It 
already had the voltage and ground 
connections run to all integrated
circuit-socket positions, and it had 
edge-card connections. The circuit 
board now resides in the compart
ment of the TRS-80 Expansion Inter
face reserved for the RS-232C inter
face or other extra circuitry (see 
photo 1) .  

This circuit varies from the one in 
the Western Digital application notes 
in the use of + 5 V on some in
tegrated circuit pins (through a 
1 k-ohm pull-up resistor) and a 
resistor/capacitor network that pro
vides a lag of about 45 ms on the 
74LS161 counter's CLEAR input (IC6, 
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pin 1) to insure that it is cleared on 
power-up. 

In order not to make any irrevers
ible changes in the printed-circuit 
board of the TRS-80 Expansion Inter
face, the three connections to the 
FD1771 floppy-disk controller can be 
made through a 3-pin length of a dip 
strip, a type of socket. Remove the 
1771 from its socket and carefully 
bend pins 25, 26, and 27 out from 
their normal position. Then reinsert 
the 1771 into its socket and push the 
3-pin dip strip onto the three pins 
sticking out .  

Pin 25 must be connected to 
ground when using an external data 
separator (pin 25 is normally pulled 
up to + 5 V for internal data separa
tion) .  Pins 26 and 27 are the separated 
clock and data inputs to the 1771 . 
The raw data from the disk drive to 
the external data separator is avail-

able at pin 8 of integrated circuit Z32 
in the Expansion Interface, and the 2 
MHz clock signal is picked up at pin 3 
of Z25 . 

All signals are sent to Expansion In
terface connector Jl and are available 
on the internal expansion connector 
inside the additional circuitry com
partment. Ground is available on 
pins 41 and 42 of that connector, and 
+ 5 V is available on pins 39 and 40 
(see the right edge of the second page 
of the Expansion Interface schematic, 
page 41, in the Radio Shack Expan
sion Interface manual) .  

I measured the current required to 
operate the external data separator 
(using LS-type integrated circuits) 
and believe that the 40 rnA it draws is 
certainly less burden on the Expan
sion Interface power supply than the 
RS-232C interface that might use this 
position. •  





Star Raiders 
Gregg Williams, Senior Editor 

What can you say 
about a game 

that takes your breath 
away? There are not 
enough superlatives to 
describe Star Raiders. 
Just as the VisiCalc 
software package from 
Personal Software has 
enticed many people in
to buying Apple II 
computers, I'm sure 
that the Star Raiders 
software cartridge from 
Atari Inc has sold its 
share of Atari 400 and 
800 computers. 

What is Star Raiders? 

Photo 1:  The view from the bridge of the Star Raiders ship 
during a hyperspace jump. A static photo cannot do justice to 
the excitement you feel as stars streak by prior to the jump. 

loosely modeled on the 
"Star Trek"-type game 
that has been running 
on micro- and larger 
computers for the past 
eight years. You, as 
commander of a star
ship, must search out 
and destroy all enemy 
spaceships in the galaxy 
(which is subdivided in
to a rectangular array 
of units called "sec
tors") . Of course you 
have only a certain 
amount of energy, and 
when you fight an 
enemy ship that is in 

It's a video arcade game 
that isn't hungry for quarters. I first saw Star Raiders 
at the West Coast Computer Faire in May 1979, and in 
the two years that have passed since the first public 
viewing of the game, no one-I repeat, no one-has 
created either a home-computer game or a coin-oper
ated video game that is better than Star Raiders . (This 
fact is even more surprising when you consider the 
speed with which new standards are set in this in
dustry . )  

For the people who haven't seen Star Raiders in ac
tion, I'll attempt a brief description. Star Raiders is 

Why spend all those quarters on arcade games? With a 
microcomputer and a few weeks' worth of arcade money, 
you can enjoy at home microcomputer games that are just as 
good as (and sometimes identical to) the popular coin-oper
ated video arcade games. BYTE's A rcade is an occasional fea
ture that reviews the best of these fast-action games. If you 
would like to review or give an opinion of a favorite micro
computer game of this type, please write to: BYTE's Arcade 
Editor, POB 372, Hancock NH 03449. 
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the sector you occupy, 
it can fight back and damage your ship. 

Star Raiders is a descendant of this kind of game in 
the same way that the new pocket computers are 
descendants of a four-function mechanical adding 
machine . The many innovations in Star Raiders make 
you feel that you are actually piloting the spaceship in
stead of just typing in commands (and endlessly press
ing the ubiquitous RETURN key). 

Star Raiders has color, sound, and joystick input to 
make the game more realistic, but the feature that 
gives it life is its real-time animation. When you patrol 
a sector, you see a field of stars passing you in all 
directions, as if you were actually moving through a 
three-dimensional field of stars. When you steer the 
ship using your joystick, the stars outside your ship 
veer realistically in the opposite direction . Enemy 
ships (called Zylons) appear from above or below, 
receding in size as they speed past . A battle claxon 
sounds when you enter a sector containing enemy 
ships. Attacking Zylons shoot balls of energy at your 
ship; if they hit, your shields flicker and you hear a 
destructive crash . And the hyperspace effect (used to 

I 



«Rlscal-1 
helps our customers 

meet complex, real-time 
needS;' 

More than 125,000 
microcircuit 
resistors per hour 
can be adjusted by 
ESI's PDP-11104 
controlled laser 
trimming systems. 
The Pascal-1 
compiler has given 
ESI fast, precise 
control since 1976. 
ESI's Don Cutler 
says, uPascal-1 
offers two big 
advantages
real-time perform
ance and real 
problem-solving 
power." 

Precise control in 
milliseconds. 
Controlling a laser beam 4 
to 8 microns in diameter, 
the ESI system moves the 
laser beam positioner at 
accelerations up to 3.5 
G's, directs a trim cut, 
and decides where to go 
next, fast enough to trim 
35 resistors per second. 
The Pascal-1 programs di
rectly control all aspects 
of the trimming system. 
Some ESI customers use 
the laser trimmer to ad
just the circuits of such 
devices as air flow trans
ducers, audio filters, 

Don Cutler, Chief Systems Engineer, 
Electro Scientific Industries, Inc. (ESI), Portland, Oregon 

and heart pacers, with 
the microcircuit activated 
to simulate operation. 
Pascal-1 handles these 
processes with speed and 
precision. 
Easy-to-follow 
programming. 
Writing correct code is 
easy because of the logi
cal structure and clarity of 

gineers 
save de
sign and de
bugging time by 
writing control software 
in Pascal-1. ESI's custom
ers also apply Pascal-1 to 
their own specialized 
production processes. 

Oregon 
SoftWare 

2340 Southwest Canyon Road 
Portland, Oregon 97201 

(503) 226-7760 • TWX 910-454-4779 

Left: Pascal -1 con trois 
ESI's laser trimming 
system. The laser re
pairs semiconductor 
memory chips, replac
ing faulty cells with 
alternates. 

Below: ESI dominates 
the industry in the 
computer-con trolled 
laser adjustment of 
microcircuits. Pascal-I 
programming flexibility 
gives ESI access to 
many different 

markets. 

Free case study. 
Read why ESI, one of 
Oregon Software's 1700 
customers, chose 
Pascal-1. Order vour free 
copy of this eight-page 
case study by calling 
Oregon Software collect 
at (503) 226-7760 or by 
using the reader service 
card. 

DISTRIBUTORS: Australia: Network Computer Services, Sydney/Tel: 290-3677 England: Real Time Products, London/Tel: 
01-588-0667 Holland: N . H . C . S . ,  B . V ,  Haarlem/Tel: 023-234951 Japan: Rikei Corporation, Tokyo/Tel:  345-1411 West Germany: 

AC Copy, Aachen/Tel: 0241-506096 West Germany: Periphere Computer Systems GmbH, Munchen/Tel: 089-681021 
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Photo 2: The Star Raiders Galactic Chart. Each square 
represents a sector of space. The star symbols represent sectors 
containing starbases; all other squares marked with symbols 
represent sectors containing Zylon enemy ships. Your ship is 
located in the square near the center, marked by a small dot. 

Photo 3: The view from the bridge during combat. "Star Trek" 
games were never like this! When you occupy the same sector as 
enemy ships (here, top and bottom center) their size will 
increase and decrease as you move toward or away from them. 

�""""- At a Glance ------------1 

Name 

Star Raiders 

Type 

Arcade-style game 

Manufacturer 

Atari Inc 
Consumer Division 
1195 Borregas Ave 
Sunnyvale CA 94086 
(408) 745-2000 

Price 

$59.95 

Author 

Doug Neubauer 

Format 

Game cartridge 

Language 

6502 machine language 

Computer 

Atari 400 or 800 

Documentation 

10 pages, 22 by 28 em 
(8 1f2 by 11 inches) 

move you from one sector to another) must be seen to be 
believed! 

I could continue to describe the intricacies of Star 
Raiders, but words cannot evoke the sensation of actual
ly playing the game. To Doug Neubauer of Atari, who 
wrote Star Raiders, my unbounded thanks . To all soft
ware vendors, this is the game you have to surpass to get 
our attention. And to Atari, I can only say that if you of
fer us games like this, we can't refuse . • 

Super Nova 
Bob Liddil, POB 66, Peterborough NH 03458 

Arcade video games are extremely popular throughout 
the world. It would seem natural, therefore, that these 
games would take hold in the TRS-80 marketplace, where 
good graphics programs are in short supply . There is, to 
be sure, a good deal of mediocrity on the market, such as 
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early versions of Space Invaders. Super Nova, however, 
is an example of how well a program can be created if its 
designer takes enough time and care with it .  

The instant the program (a standard machine-language 
system tape) is loaded, Super Nova spins into a stunning 

Circle 41 on inquiry card. .....,. 
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Unl-Hammer Replaces SeveA • • •  or More. 
Re\!eluti<Dr:;Jar:y? We dom't knew wha else to call it 

An im�act pri!'ltet with a simgle rugsed hGtmmer, rather 
than the seven or more i ndividual solenoids and print . 
wires found in conventional dot matrix printers. 

At an i ncredible unit price of $399! 
Because of the unique Uni-Hammer design, tfle 

GP-80M is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it a 
natural for OEMs needing compact, reliable, low cost 
pri nters for system use, and also for the personal or smal l  
business user who wants a q uality impact printer a t  the 
lowest possible price. 

A Product of the Seiko Group 
The GP-80M is manufactured by Seikosha and 

exclusively distributed in the--USA by Axiom. It took a 
company such as the Seiko group, world's largest watch 
manufacturer, with vast experience in the design of small, 
intricate, precision products, to come up with a total ly 
new concept in dot matrix printing. 

How the Uni-Hammer Works 
rhe GP-80M, which prints both graphics and 

alphanumerics, uses a rotating platen with protruding 
spl ines positioned behind the paper (see diagram). 
The character or graphics i mage is created by multiple 
hammer strikes in  rapid succession as the print head 
advances across the paper. The precision gear train 
assures exact positioning of the print hammer relative 
to the spl i nes on the platen, to provide excel lent 
print quality. 

A Complete Printer 
The GP-80M has features comparable to printers 

sel l ing for thousands of dol lars. These include upper/ 
lower ASCI I  character sets, ribbon cartridge, 80 columns 
at 12 characters per i nch, adjustable tractor feed, original 
and 2 copies, 30 characters per second, and ful l  graphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Plenty of Interfaces 
Interfaces include Centronics paral lel, RS232C, 

serial TIL, 20mA current loop, I EEE-488, Apple, TRS-80, 
PET, H P-85 . . .  and more. 

See the GP-80M in action at your local 
computer store, or write for the distributor in 
your area. 

AXIOM CORPORATION 

1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 • TWX: 910-496-1746 



Photo 1: The Super Nova game in play. 

three-dimensional starburst display that looks so real it 
makes you dizzy. The depth of field is absolutely star
tling. This is the most striking high-speed animation I 
have ever seen (with the possible exception of the hyper
drive display of Atari's Star Raiders. The graphics work 
in Super Nova is fast, stunning, and very uncharacteristic 
of TRS-80 games. 

As with its coin-operated counterpart, Atari's 
Asteroids game, the object of Super Nova is to destroy 
objects that appear on the screen while avoiding your 
own destruction. Meteors, of all shapes and sizes, make 
up the bulk of these targets. When you hit the larger 
asteroids, they shatter into smaller and smaller chunks, 
and, if you're lucky or skillful, they finally disintegrate. It 
should be noted that the supply of meteors is unlimited. 

Not content to menace the player with mere rocks hur
tling through the void, Super Nova thoughtfully provides 
missile-firing alien spaceships .  Three less-dangerous craft 
appear when there are six or less meteors on the screen. 
Two larger ships, worth more as targets, appear when 
you reach a score of 10,000 points. 

Some of the aliens have special shields that allow them 
to pass harmlessly through meteors. Not so for your 
fighter-touch something, anything, and you're des
troyed. The game ends when you have lost three ships. 

Super Nova has a well-thought-out keyboard setup 
that enhances the playability of the game. Five keys con
trol your ship's action in a fashion similar to the buttons 
supplied in coin-operated video games. The R and T keys 
turn the ship counterclockwise and clockwise, respective
ly . The 0 key applies engine thrust in whatever direction 
the ship is pointing, and the P key fires your missiles. 
Finally, the space bar launches the ship into hyperspace . 
The keys are located so that you play the game with the 
first two fingers of each hand touching the keys and 
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�At a Glance -----------� 
Name 

Super Nova 

Type 

Arcade-style game 

Manufacturer 

Big Five Software 
POB 9078-185 
Van Nuys CA 91409 

Price 

$14.95 

Format 
Cassette 
Language 
Z80 machine code 

Computer 

TRS-80 Model I with 
16 K bytes of memory 
and Level I or Level II 
BASIC 

Documentation 
1-page insert sheet 

either thumb working the space bar. 
Super Nova would be an enjoyable game if it had only 

the features I've described so far, but it offers even more. 
This game has refinements that distinguish a truly great 
computer game from a good one . The propulsion for
mula used to control the behavior of your ship, for exam
ple, is Newtonian in nature, closely simulating the actual 
response you would expect from a real spaceship . Going 
too fast or too far? Turn your ship in the opposite direc
tion and increase thrust just enough-remember, op
posite thrusts cancel each other out-and your ship 
stops. 

The rotation controls (the R and T keys) turn the ship 
in 45 o increments, which is the best you can do with the 
limited TRS-80 graphics . As a last resort, hitting the 
space bar throws your ship into hyperspace. So if three 
large meteors and an enemy ship are converging on you 
from different directions, this action might save you. I 
say might because a hyperspace jump ends with your ship 
popping up anywhere on the screen. Since there are 
obstacles everywhere, you may find yourself in a worse 
position than when you started. 

Game programs that cross my desk receive many a 
trial. but none is so grave or deadly as 12-year-old 
Richard's, my young neighbor and resident computer
game buff. With his attention span of less than 5 minutes, 
he rips through normal TRS-80 games with uncanny 
speed. His response to Super Nova, however, was an en
thusiastic "Excellent !"  He stayed with it for 3 hours, until 
his mother appeared to drag him away for homework. 
There is no higher recommendation available. 

In summation, Super Nova is fast, entertaining, and 
professional. It is well worth its $14.95 price tag . I fully 
agree with Richard-Super Nova is excellent ! •  

Circle 1 22 on inquiry card. --+ 
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Tranquility Base 
Robin Moore, Warner Hill Rd, RID 5, Derry NH 03038 

Bill Budge has written a lunar-lander-style arcade game 
for the Apple II . Called Tranquility Base, the game uses 
Apple high-resolution graphics to portray the lunar
lander module and the moonscape below. The player at
tempts to bring the lunar module out of orbit and land it 
safely on one of several flat areas on the lunar surface. A 
fixed amount of fuel is provided, and the score is based 
on the number and quality of successful landings. 

Playing the Game 

Photo 1: The Tranquility Base game in progress. 

The game is simple, although not necessarily easy to 
play. A key is pressed to start the action, and the lunar
lander module appears, orbiting from left to right over a 
detailed moonscape. The rockets are controlled with the 
Apple II's game paddle 0, while the "1" and "2" keys on 
the keyboard adjust the rotational attitude of the lander. 
Each keypress rotates the ship slightly in one direction or 
the other. There are no steering rockets, so the lander's 
horizontal motion must be controlled by rotating the ship 
and using the main rockets. 
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It is difficult to make a successful landing. The landing 
areas are never much larger than the width of the ship, 
and the rocket control is quite sensitive, so you might 
cause the ship to take off just as you are gently touching 
down. If the lunar rriodule touches anything except a flat 
landing area, it crashes and explodes. Landing too quick
ly can also cause a crash and an explosion. The score for 
each successful landing is derived from the horizontal and 
vertical velocities of the ship when it touches down. 

Graphics and Sound 
Consistently excellent graphics are a hallmark of Bill 

Budge's games, and the Tranquility Base graphics are no 
exception. From the title display that shows the lunar 
module, moonscape, and starfield (with little apples as 
planets) to the final module explosion, the graphics are 
great. The lunar module is nicely detailed, and when it 
explodes, pieces fly off and tumble in various directions . 
Even the rocket flame is detailed: it flickers realistically 
and provides visual feedback by smoothly changing size 
as the rocket thrust is varied. 

When the lunar module orbits off the right edge of the 
screen, a new section of scenery snaps into view below, 
and the lander orbits in from the left. Tranquility Base 
also provides a close-up view of the lander and the moon
scape when the lander is a certain distance from the 
ground: this will help you make a smooth landing. Fuel 
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Now you get more extras when you 
pick the new dot matrix printers by 
C. Itoh. Choose the Comet 80-column 
printer and get the extra benefits of 
four character sizes and paper-saving 
print compression. Choose the Comet 
II 136-column printer and receive the 
added extra of a full-width computer 
size printer that accommodates paper 
widths to 381 mm ( 15" ) .  

Both the Comet and Comet II  also 
offer the rare combination of low cost 
and high performance. Both models 
operate at an efficient 125 cps bidirec
tional print speed and in a 9 x 7 
dot matrix. 

C. Itch's Comet series has the 
extra advantage of a uniqu� mul
tilingual capability with a selec
tion of four. different alphabets: 
English, Germar., Japanese and 
Swedish. Other special charact�r
istics include a programmable 
VFU (Vertical Format Unit) plus 

self-test diagnostics. For your opera
tor's convenience, there's easy bottom 
or back paper loading, and both 
Comets use a standard low-cost nylon 
ribbon. Plus our printers already meet 
1981 Class A FCC, UL, and fire safety 
requirements. 

If all that wasn't enough, Comet 
and Comet II are plug-compatible 
with all major printers in the industry, 
meeting standard parallel serial inter
face specifications. Our printers are 
backed by C. Itch's warranty and a 
nationwide field service organization. 

And as a final, all important extra, when 
you choose either printer from C. Itoh 
you get immediate off-the- shelf delivery. 

So if you want the highest quality at 
the best price, look into the extras the 
C. ltoh Comet and Comet II printers 
offer. You'll get a lot more than you bar
gained for. For more information, con
tact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CA 
90066; Tel. (213) 306-6700. Chicago 
Office: 240 E. Lake Street, Suite 301-A, 
Addison, IL 60101;  Tel. (312) 941-1310. 
New York Office: 666 Third Ave., NY, NY 

10017; Tel. (212) 682-0420. Dallas 
Office: 17060 Dallas Pkwy. , No. 108, 
1X 75248; Tel .  (2 14) 931-0177 
C. Itoh represented in Canada by 
Canadian General Eectric. 

<iE C. ITOH 
ELECTRONICS, INC. 

ne World of Quality 

See us at NCC- BOOTH 645 



level, horizontal and vertical velocities, and altitude are 
displayed in text form below the graphics display. This 
aspect might have been improved by using analog dis-

�At a Glance------------1 
Name 
Tranquility Base 

Type 
Arcade-style game 

Manufacturer 
Stoneware 
50 Belvedere 
San Rafael CA 94901 

Price 
$24.95 

Author 
Bill Budge 

Format 
S lJ4-inch floppy disk 

Language 
6502 machine language 

Computer 
Apple II or Apple II 
Plus with one disk and 
32 K bytes of memory 

Documentation 
Instructions in game 

plays simulated with graphics. 
Most arcade-type games make extensive use of sound 

effects to enhance the realism of the simulation. Unfor
tunately, Tranquility Base takes little advantage of the 
Apple II's sound capabilities. Sound is used when the 
lander crashes and explodes, but it  is not very realistic. I 
would have preferred some rocket-motor sounds varying 
with the thrust level, and perhaps a warning tone to in
dicate unsafe landing parameterg. 

Conclusions 
•Tranquility Base is a medium-speed lunar-lander

style arcade game with excellent graphics. Like most of 
Bill Budge's games, it is well done and functions flawless
ly. 

•The game is fairly difficult to play, enough so that it 
tends to discourage some new }ISers. After a little prac
tice, however, it becomes more enjoyable and exciting. 

• Whether or not Tranquility Base is worth $25 
depends on how much you enjoy the game and how often 
you play. I suggest that you try it out at a local computer 
store before you make a decision. • 

------ MARYMAC I N DUSTRI ES, INc.------.. 
To Place An Order From Outside Texas 

1-800-231-3680 @ad1e lhae19 Questions & Answers 
& Orders Texas 1-713-392-0747 

Store #G-1 89 
AUTHORIZED SALES CENTER 

BRAND NEW IN CARTONS DELIVERED. Maryrnac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran
ties will be honored by all company owned Radio Shack® stores, & participating franchisees a_nd deale� authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only S OJo Sales Tax. Open Mon.-Sat. 9-6  . We pay fre1ght and msurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 
21969 Katy Fwy, Katy (Houston), Texas 77450. 

WE OFFE R ON 
R E QU E ST 

Federal Express 

Houston Intercontinental Airport 
Delivery 

U.P.S. BLUE 

References from people who have 
bought computers from us probably 
in your city 

ED McMANUS 

In atock TRS-80 Model 
II end I l l  

N o  Tax o n  Out o f  Texas $hipmantsl 

Save 
10°/o 15°/o 

I 

O R  MORE 

WE ALWAYS 
O FF E R 

Ia NO extra charge tor Master Charge 

or Visa 

0 We always pay the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant Tandy 

Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 
stock. 

JOE McMANUS 

• Model I l l  r�t In  Stock � .· J 
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APP LE • ARMCO • ATARI • BAN K OF LOU ISVI LLE 
· BAYLOR U N IVERS ITY · BECHTEL · BELL TELEPHON E 
• BOEI NG • BORDEN • BYTE MAGNI N E · CALl FORN lA 
D.O. E . · CENTRO N ICS · CHASE MAN HATTAN BAN K' 
• COM PUSHOP · CONSU M ER COM PUTER MARKET 
l NG · COX CABLE N/SPOKAN E · DU KE U N IVERSITY 
M EDICAL CENTER · EASTMAN KODAK · GEN RAD 
• HARRIS SEM ICON DUCTOR · HARVARD U N  IVERS IN 
· I BM · ITI SEM ICON DUCTOR · JON ES & lAUGH LI N 
STEEL · LOYOlA U N IVERS ITY · MATADOR P I PELI N E  
· M ICH IGAN STATE U N IVERS ITY · MOU NTAI N HARD 
WARE · NATIONAL EYE RESEARCH FOU N DATION 
• NCR • O RT H O  P HARMACEUT ICAL • PAC I F IC 
BANCORPORATION · PEABODY M USEU M/ HARVARD 
· SAVI N · SENTRY I NSU RANCE · SOUTHWEST F I LM 
LAB · SWEETH EART PlASTICS · TEAM · TH R I FT-WAY 
FOOD SERVIC E  · TOSH I BA I NTERNATIONAL · U .S .  
COAST GUARD · U .S .  FOREST SERVIC E · U N IVERSITY 
OF M IAM I · WALTER REED ARMY M E DICAL CEN 
TER · WASH I NGTON U N IVERS ITY · WESTI N GHOUSE 
· WI LSON GAS PROCESSI NG · WORLD WI LDLI FE 
FU N D · XEROX CORPORATION · YALE U N IVERS ITY 

Ha rd headed Softwa re. 

Circle 184 on inquiry card. 

The folks on this l ist are not exactly i m pu lse buyers. I n  fact, before they buy 
anyth ing it 's usual ly su bjected to painstaking research and evaluation .  Each 
one chose software from H igh  Tech nology. 

In less than thi rty min utes your dealer can show you why o u r  software would 
be j ust rig ht for you ,  too.  To see the i nf in ite variety of appl ications for you r  
Apple I I * ,  from inventory control to ed ucation ,  ask for a demo nstration today. 

H ·� g h High Tech nology Software Prod ucts, Inc . ,  P. O .  Box 
B- 1 4665,  800 1 Classen Bou levard , Ok lahoma City, 
Oklahoma 7 3 1 1 3  (405) 840-9900 

Tee h no I ogy " '""""" "''"='' '' """ Com'"'" '"" 
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Asteroids in 
Space and Planetoids 

Oliver Holt 
Old Nashua Rd 

Amherst NH 03031 

Photo 1: Asteroids in Space is the title of the Asteroids game for 
the Apple from Quality Software. It is similar to the actual ar
cade game; the spaceship is controlled via the game paddles. 

Photo 2: Planetoids is Adventure International's offering. The 
use of machine-language programming combined with high
resolution graphics results in smooth action without a jittery 
picture. 
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Asteroids by Atari Inc is certainly one of the most 
popular arcade games in this country, inspiring people of 
all ages to deposit their quarters with devotion. Due to 
this popularity, it was only a matter of time before a 
home-computer version was developed. Asterqids in 
Space (by Quality Software, referred to as QS) and 
Planetoids (by Adventure International, or AI) both 
closely simulate the Atari game, in which a player must 
destroy asteroids and alien ships by accurately firing a 
laser. An off-target laser shot or slow response is fatal. 
The Apple's high-resolution graphics capabilities allowed 
the authors to reproduce almost exactly the display 
features of the original game. Both games skillfully 
employ realistic sound effects. The two versions use game 
paddles to control the motion of a spaceship and to 
fire lasers, but because of differences in the method of 
control used each game has a unique feel. 

Planetoids 
On start-up, Planetoids (from AI) displays a menu that 

includes several levels of play. This menu is part of a 
HELLO disk program written in both Integer and Apple
soft BASIC, allowing use in either an Apple II or an 
Apple II Plus. The options in this menu give a choice of 
easy, regular, or hard modes of play, as well as a demo 
mode to display how the game works. 

In the easy mode everything on the screen is very 
explosive. Every planetoid particle has the potential to 
destroy your spaceship unless your laser beam gets to the 
particle first. (Points are based on the number of 
planetoids you destroy. )  The regular mode is supposed to 
be an emulation of the actual arcade game, but it does not 
appear to be significantly different from the easy mode. 
In the hard mode, the planetoids behave differently; they 
migrate toward your ship as if pulled by gravity. This 
characteristic becomes particularly annoying when one 
of your ships is destroyed and you still have other ships 
left to play. At this point, the planetoids gather around 
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When You Have To Face A Dea l ine 

Arm Yourself With Pascal/MY+® 
NOW! THE PACKAG E I NCLU DES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 

You know what a m onster  a d e ad l i n e  
can b e  i f  y o u  have t o  face i t  w it h o u t  t h e  
proper too ls .  Arm y o u rse l f  w i t h  a n  
i ntegrated s.et o f  p r o g r a m s ,  d e s i g n e d  
f r o m  the  beg i n n i ng for  p rod uct ion  use ,  
a l l . tuned to  the  s i n g l e  g o a l  of  p ro d u c i n g  
re l i ab le  software .  Pascai/MT + is  a f u l l y  
i nteg rated program product ion  system 
i n c l u d i n g  our  c o m p i ler ,  debugger .  d is -
assembler  a n d  l i n ker .  _ 

Used by many c o m p a n i es ,  l arge a n d  
s m a l l ,  Pascai/MT + prod u ces h i g h  q u a l i ty  
re l ia b l e  p r o d u cts i n  a n  amaz ing ly  s h o rt 
a m o u n t  of t i m e .  O u r  run-t i m e  l i b ra ry 
conta ins  a l l  the too l s  needed to b e g i n  
prog ram con struct i o n  i m m e d i ate ly .  
Pascai/MT + produces eff i c i ent ,  s m a l l  
nat ive m a c h i n e  c o d e  d e m a n d e d  b y  
today's p r o d u ct deve lo pers .  A l l  of  o u r  
l i brary rout ines a n d  features w o r k  
exact l y  t h e  same o n  1 6-b i t  systems as  
they d o  o n  8-b i t system s  s o  y o u  c a n  
i ncrease y o u r  c a p a b i l ity  w i thout  re
wr i t ing any of  y o u r  softw are.  Your  
p roduct ion  q u a l i ty produ cts demand  
p r o d u c t i o n  q u a l i t y  t o o l s .  O r d e r  
Pascai/MT + now,  c a l l  u s  today !  

Pascai/MT + Featu res: 
An International Standa rd: 

Pascai/MT + conforms to the ISO Standard 
for Pasca l .  ou r  compet i t ion d oesn't even 
come c lose'  A report on  the performance 
of  Pascai/MT + on the Pascal  va l idat ion  
su i te is i nc luded wi th  each compi ler. 

Modular P rogram Compilation: 

The Pascai/MT+ modu lar comp i la t ion  
mechan ism a l l ows construct i on  o f  fu l ly  
coup led  modu les and programs a l l ow i ng 
the modu lar izat ion of l arge p rograms 
without  any sacr i f ice in either space or 
t i m e  eff ic iency.  

Efficient Native Code: 

A l l  vers ions of  Pasca i/MT + produce effi
c i en t. compact NATIVE O BJ ECT CODE. In an 
i ndependent benchmark Pasca i/MT + out
performed a l l  other Pascal  comp i l ers  o n  
our  target m achines .  I n  add i t ion  i t  pro
duced the sma l l est f i na l  programs by 
i nc l ud i ng  on ly  the m i n i m u m  run-t ime 
overhead necessary. 

I I Payment Te rms: / MT Micro SYSTEMS \ I Cash ,  C h eck ,  U PS ,  C . O . D . ,  _ 

Totally Portable: 

Pascai/MT + has been des igned from the 
beg i n n i n g  t o  generate code fo r  many d i f
ferent m i cro processors .  Pascai/MT + pro
g ra m s  you create today can  be re-c o m p i l ed 
to run  on a m o r e  p owerfu l mach ine 
to m o rrow.  A l l  of the extended l a ng u age 
featu res a re p resent i n  every version of  the 
c o m p i l er .  This means you wo n ' t  have to 
start over  when the customer  demands 
m o re. m o re and  m o re. 

Extensions: 

Pascai/MT + has m any extens ions to the 
Pasca l  l anguage too n u merous to descr i be 
i n  deta i l  here. Our  1 60 page user 's g u i de 
descr i bes the  featu res a nd g ives examp les 
of h o w  to use  them . A s h o rt s u m m a ry of  
feat u res is  l i sted be low:  dynam ic  str ings ,  
BCD and F l o at i ng  po int  rea ls .  A M D95 1 1  
s u p po rt ,  b i t ,  byte and uns igned word 
m an i pu la t i on ,  1 /0 port access ,  a fu l l  i mp le
mentat i o n  of the  N EW and DI SPOSE heap 
and m any others .  

Target M achines: 

Avai lable now . . . 8080, 8085 and Z80 
Ava i lable soon . . . .  8086, 8088 

Req u i res CP/M or CP/M86 

P ricing: 
8080/Z80-$475 .00 
Others Ca l l  

M astercard , V I S A ,  1 562 K i n g s  C ross Dr ive  I C o m pany P.O .  Card i ff,  C a l if o r n i a  92007 (714) 755-1 366 

- - - - - - --u- .._.-.n_a_ - - - - -u- -u- - -�- - _u_u_ 

Communication Arts. Huntington Beach. CA 

I 
I 
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1--At a Glance-------------1 

Name 
Planetoids 

Type of package 
Arcade-style game 

Manufacturer 
Adventure 
International 
POB 3435 
Longwood FL 32750 

Price 
$19.95 

Format 
51/•-inch floppy disk 

H E A T H  

language 
6502 machine language 
(has inenu programs in 
both Integer and 
Applesoft BASIC) 

Computer needed 
Apple II or Apple II 
Plus with 48 K bytes 
of memory and one 
floppy-disk 

Documentation 
One page with descrip
tion of the game; addi
tional instructions in 
the actual program. 

* 

OW N E R S  

UPG R A D E  y o u r  H 9' f o r  a f r a c t i o n  o f  t h e 
c o s t  o f  a n e w t e r m i n a l  w i t h  t h e s e f e a t u r e s .  

F L I C K E R  F R E E  $69.95 KIT $79 .95 A S S E M B L E D  

I I  Columbus w o u l d  have had t o  w a l t  l o r  h i s  H 9  oper a t i n g  a t  6 0 0  b a u d ,  he m i g h t  n o t  have 

d l a e o u v e r e d  A m e r i c a .  At l a s t  y o u r c o m p u t e r  ca n c o m m u n ic a t e  w i t h  your H 9  eight times 

laster 14800 baud ] w l t h o u l  thai a n n o y ttig r e f r e s h  i n t e r r u p t  t h a t  causes I he screen to flash 

at rates g re a t e r  than 600 b a u d .  Faster l i s t i n g s .  F a s t e r  p ro g ra m  e x e c u t i o n .  Eight times 

laster. 

C U R S O R  C O N T R O L  S 29.95 KIT S 34.95 A S S E M B  LEO 

W h y  l i m i t  your o u t p u t  t o  consecutive l i n e s  ol yo u r  t e r m i n a l? C U R SO R  C O N T R O L  a l ·  

l o w s  y o u r  c o m p u t e r  t o  m o v e  the c u r s o r  a n y w h e r e  o n  t h e  s c r e e n .  Add t h a t  prof essional 

t o u c h  to your d i s p la y s  by u t i l izing m a s k i n g  t e c h n i q u e s. Fu n c t i o n s  I n c l u d e d  a r e ;  l e t t , 

r i g h t ,  up, d o w n ,  l e t t  a n d  r i g h t  20 spaces,  h o m e  a n d  e ra s e  page. 

G R A F I X  $ 5 9 . 9 5  K I T  $ 69.95 A S S E M B L E D  

Open a w h o l e  n e w  w o r l d  to y o u r  o u t p u t .  T h e  g r a p h i c a l  d i s p l a y  capabilities of G R A F I X  

a l l o w  y o u  t o  c r e a t e  d i S p l a y s  never b e f o r e  pos s i b l e  o n  t h e  H O .  

L O W E R  C A S E  E N T R Y  S 2B.88 ASSEMBLED 

Now you c a n  e n t e r  low e r  c a s e  c h a r a c t e r s  t r o m  t h e  keyboard. A S h i l l  Lock k e y  a l lows 

the k e y b o a r d  to operate a s  t h e  s t a n d a r d  H 9  keyboard o r  l o  g e n e r a t e  u p p e r  and l o w e r  

c a s e  depend i n g  u p o n  t h e  S h i l l  k e y  a s  p e r  a n o r m a l  t y p e w r i t e r. 

L O W E R  C A S E  D I S P L A Y  $ 34.77 A S S E M B L E D  

lower c a s e  capabilit ies g r e a t l y  i m prove r e a d a b i l i t y  o n  t e r m i n als m o d i f i e d  t o r  24 l i nes. 

K E Y  C A P S $ 1 2.50 S E T  4 A R ROWS $ 1.00 

These q u a l i ty c o n l o <J r  key c a ps have m o l d e d - I n  alpha
_
n u m e rlcs.  For t h at professional f e e l .  

F u l l  S i x  M o n t h  W a r r a n t y - 2 4  l i n e  C o m p a t i b l e 

N O R T H W E S T  C O M P U T E R  S E R V I C E S , I N C .  
85  03  N .  E .  3 0 th A v e .  

Va n c o u v e r, W A  9 86 6 5  
(206) 5 7 3 -8 3 8 1  

* H 9  Is a registered trade m a r k  o f  H e a t h  Co. M A S T E R  C A R D  a n d  V I S A  w e l c o m e .  
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the spot where your next ship will appear, making it dif
ficult to escape without being destroyed. Sometimes your 
spaceship will reappear directly under a planetoid and 
explode before you even realize that your ship has 
(momentarily) returned. When this happens you have no 
choice but to sit there and watch your spaceships dwindle 
away with no hope of retaliation. 

Planetoids uses one paddle and the keyboard to control 
the ship . You rotate the paddle to turn the spaceship and 
press the paddle button to apply thrust. The spaceship 
will continue to move in the direction it is pointed as long 
as the button is depressed, but it stops as soon as the 
button is released. Pressing any key on the keyboard fires 
a laser in the direction the ship is pointing. However, 
there is no provision for putting the ship into hyperspace, 
as in the original coin-operated version. 

Asteroids in Space 
Quality Software's Asteroids in Space has two choices 

on start-up, offering either a normal or demo game. 
When in demo mode, the spaceship randomly moves 
around in space shooting the laser beam in all directions 
until the ship itself is destroyed. Watching this can be 
useful if you have never played this kind of game before, 
but most users will want to go directly to the normal 
mode. This mode of play offers separate choices for 
either normal or fast lasers and asteroids. According to 
the documentation, higher scores may be obtained with 
either fast lasers or fast asteroids, or both. The game's 
difficulty increases, however. 

Both game paddles are used to control the action in this 
version. One paddle controls the movement of the space
ship, rotating it by turning the paddle, and thrusting it by 
pushing the button. However, this game incorporates 
momentum into the action of the spaceship, requiring 
you to use the thrust to slow the ship or to change its 
direction of movement. [I have trouble playing this ver
sion because I spend all my time trying to stop my ship 
from moving . . . .  GW] Unlike the AI game, your ship can 
move in one direction while it fires in another. Lasers are 
fired using the game button on the other paddle. This 
method of control is harder to mentally and physically 
coordinate, making the game more challenging and frus
trating. This game, like Planetoids, does not have the 
hyperspace feature of the original Atari version. 

Scoring for both games is determined by the number of 
alien spaceships and asteroids (or planetoids) you can 
destroy. The QS version awards from twenty to thirty 
points for larger asteroids, more for smaller ones. Alien 
spaceships are worth up to 300 points. The AI game 
allows only ten points for the planetoids and up to fifty 
for the alien ships. 

The graphics in both games are very good, very similar 
to the original arcade game. All the objects move 
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Plug into 
your Apple II or Apple II-plus 
with a Micro-Sci disk system, and you 
get Apple software compatibility, PLUS: 
Increased capacity, improved performance 
and higher reliability. And you save 
money, too! 

COMP.ATIBIUIY: 
With thousands of programs currentlY 

avaUabJe in Apple format-and many 
more being released every day-the 
ability to read and write diskettes inter
changeable with the Apple disk II system 
is a MUSI The Micro-Sci disk subsystems 
offer this compatibility and more. Our disk 
system has a jumper-selectable boot PROM 
to move from DOS 3.2 to DOS 3.3, or to the 
language system at your fingertips. 

CAPACITY: 
The Micro-Sci A-40 syst�m provides 40 

tracks of storage (versus the Apple disk II 
system which offers only 35 tracks). The 
A-40's 5 extra tracks give you an additional 
20,000 bytes of storage. And for even 
greater capacity, check out our A-70 
system which offers a full 70 tracks of 
storage -exactly DOUBLE the storage 
capacity of the Apple disk II system ! 

PERFORMANCE: 
Micro-Sci's disk systems" abbreviated 

track-to-track access time of 5msec (versus 
15msec for the Apple disk II) means 
Improved random disk access performance. 

REUABIUIY: 
Micro-Sci disk 

systems incorporate band-actuated head 
positioners for faster access and more 
accurate head positioning. Each disk sys
tem features Micro-Sci's improved media 
centering system which provides uncom
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 

PRICE: 
The Micro-Sci A-40 drive, with controller, 

is priced at only $549; the second A-40 
drive is only $449. The large-capacity A-70 
disk drive with controller is only $699, with 
the second drive priced at only $599. 

Call or write us today to order your new 
Micro-Sci disk system. 

17742 1tvine Boulevard, Suite 205, Tustin, California 92680 I Phone: 7141731-9461 I Telex: 910-346-6739 
Apple and Apple II are registered trademarks of APPLE COM PUTERS I N C., SAN JOSE, CALI FORNIA 



-At a Glance ---------------1 
Name 
Asteroids in Space 

Type of package 
Arcade-style game 

Manufacturer 
Quality Software 
6660 Reseda Blvd 
Suite 105 
Reseda CA 91335 

Price 
$19.95 

Format 
5%-inch floppy disk 

language 
6502 machine language 

Computer needed 
Apple II or Apple II 
Plus with 48 K bytes 
of memory and one 
floppy-disk drive 

Documentation 
One page with descrip
tion of the game; addi
tional instructions in 
the actual program. 

smoothly without the annoying "jumping" or jitter effect 
predominant in lower-resolution video games and some 
of the poorer high-resolution graphics games. Sound 
effects were also similar to the arcade game, but I felt the 
QS version to be more realistic and of higher quality. The 
AI sounds were barely audible over the pounding of the 
keyboard while I was firing at objects on the screen. 

Conclusions 
Having played both games, I feel it's difficult to choose 

between them. The QS version . offers different speed 
variations, while the AI version offers three levels of 
play. I like the AI version better because it can be slightly 
easier to play and there are three distinct variations to the 
game. The . more astute game player might prefer the 
greater physical dexterity and mind/eye coordination re
quired by the QS version. However, the games are dif
ferent enough to entice most people to own both. • 

A Pu�ic Service of Th1s Magaz1ne & The Advertising Council 

Need help? 
Call us . .. � 
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Products of 

�n Schirra, one of the flrst Astronauts, 
flew all three rnissions-Mercu� Gemini 
and Apollo-during htS 295 hours in space. 
His contributi r� to the application of 
microcomputer technology plus his expert 
knowledge :;md experience are valuable 
assets in his role as adviser to The Denver 
Software Company. 
/he Denver Softvvare Company is a 
manufacturer of microcomputer application 
software for business and home use; 
�hasiZJng ease-of-use, qualfty, and 
economy of time and investment. DSC's 
busine.}-s applications are developed 
wi1h e advice of the Big Eight 
accountin� firm , Peat 
MarwiCk Mitchell & Go. 

The Denver Sohware Company include: 
The RNANCIAL PARTNER"", an accounting 
system for small business and home use that 
features a seH-teacliing bookkeeping manu�/. 
The PASCAL "RJTOR',. and The PASCAL 
PROGRAMMER""'. 
See details on facing page. 

Circle 121  on lnqu card. 



Programming Quickies 

Using Page Two with 
Apple Pascal Turtle Graphics 

Bruce Wallace, 333 Escuela 
Ave #316, Mountain View CA 94040 

So, you have Pascal up on your Apple and you're 
ready to use the built-in turtle graphics. One of the first 
things you probably notice is that the Pascal manuals 
never mention which high-resolution graphics page you 
are working with. In fact, the manuals don't even men
tion that a second page exists. Well, it does. And, it turns 
out to be fairly simple to use the unit TURTLEGRAPH
ICS on either page. There are three things to be con
sidered: 

1. reserving the page two memory space 
2. getting TURTLEGRAPHICS to plot on page two 
3. getting the Apple to display page two 

Before we get into graphics, we'll need a technique for 
PEEKing and POKEing. This can be done with the help of 
the following declarations: 

TYPE byte = 0 . .  255; 
pab = PACKED ARRAY[0 .. 1] OF byte; 
multitype = RECORD 

CASE integer OF 
1 : ( int : integer); 
2 : (ptr: 1 pab); 
3 : (dptr: 1 integer) 

END; 

A variable declared to be of type "multitype" can be 
referred to as either an integer or a pointer variable. This 
leads to the following definitions: 

PROCEDURE poke(addr:integer; value:byte); 
VAR local:multitype; 
BEGIN 

local . int : = addr; 
local .ptr1 [0] : = value 

END; 

FUNCTION peek(addr: integer):byte; 
VAR local :multitype; 
BEG IN  

local . int : = addr; 
peek : =  local .ptr1 [0] 

END; 

Now that we can access memory directly, we need to 
reserve the memory space for high-resolution page two; 
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otherwise, Pascal might try and use it for stack or heap 
space. The UCSD extension routine RELEASE will do the 
trick for us. Assume that "save" is declared to be of type 
"multitype."  The code segment: 

save.int : = 24576; 
release(save.dptr); 

will reserve all of low memory up to address hexadecimal 
6000 (24 K).  This is done once at the beginning of your 
program. 

Next, inform TURTLEGRAPHICS which page it is to 
use. Do this by placing a 2 or a non-2 value into a par
ticular memory location for page-two or page-one plot
ting, respectively. A pointer to this location resides as the 
eighth entry in a pointer table. The table itself is pointed 
to by the contents of absolute locations 254 and 255 
decimal . This leads to the following routine, which sets 
the page to be plotted on: 

PROCEDURE setdraw(page1 :boolean); 
VAR local:multitype; 
BEGIN 

local.int : = 254; 
local . int : = local .dptr1 + 14 ;  
I F  page1 THEN local.dptr1 : = 1 ELSE 

local.dptr1 : = 2 
END; 

Finally, we must be able to switch the page that Apple 
is displaying. After we are in the high-resolution mode 
via a call to GRAFMODE, we simply PEEK or POKE as 
we would in BASIC. Using the above PEEK or POKE 
routines, access - 16299 or - 16300 for page two or page 
one, respectively. 

In general, INITTURTLE only works with page one, 
and, in fact, it even resets the display mode to page one. 
Use FILLSCREEN to clear page two. Also, the turtle posi
tion is not moved when changing the high-resolution 
page via "setdraw" above. For example, if you left off 
plotting at x,y position 50,50 with an angle of 45 o , that's 
where you will start plotting on the other page. 

Armed with these handy code segments, you can now 
get smooth animation by flipping from page to page. This 
should open up new possibilities for Apple Pascal graph
ics users. • 



Lifelines. 
The serious publication 
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• From the Software 
Evaluation Group :  A 
thorough assessment of 
Condor*, A Database 
Manager. 

• BASIC Comparisons: Part I I  
of the SBASIC* Review. 

• A careful look at PMATE*, 
A New Text Editor. 

'Condor is a trademark of Condor Computer Corporation. 
'SBASIC is a trademark of Topaz Programming. 
'PMATE is a trademark of Phoenix Soffware Associates, Ltd. 
'CP/M is a trademark of Digital Research, Inc. 
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user. 

Life l i nes is the publ ication 
ded icated to keepi ng you 
up-to-date on happen i ngs 
in the explosive m icro
computer world . 
Lifel ines special izes in news about software for CP/M* 
and similar operating systems. 

Lifel ines does it with a guarantee of high 
level ,  in-depth analysis of software uses and 
capabilities. 

Lifel ines does it with valuable information 
necessary to make intell igent software buying 
decisions. 

Lifel ines does it with the latest 
i nformation on The CP/M Users Group. 

Lifelines does it with thought provoking 
d iscussions on many of the more controversial issues 
facing computer users. 

How can you l ive without Lifel ines? 

Subscribe Now! 
$18.00 for twelve issues : U .S. ,  Canada, and Mexico. 
$40.00 for twelve issues : all other countries. 
$2.50 for each back issue: U .S . ,  Canada, and Mexico. 
$3.60 for each back issue : all other countries. 

All orders must be pre-paid by check to: L IFELINES, 
1 651 Third Avenue, New York, N .Y. 1 0028 - Checks 
must be in U .S .  $, drawn on a U .S .  bank. Or use your 
VISA or MASTERCARD. Call (212) 722-1 700 
- ---- --- --...-... 
• -�-=-- ----=--;.;r-&:.i.in.:..-. 
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10 DAY F R E E  R ET U R N  
We carry the most complete 
inventory of Apple computers. 
peripherals. and software. CAll! OUr Best Selling Apple System, 
Save over $250 on our most 
popular Apple System. System 
includes a 4BK Apple IL Apple 
Disk DOS33. & Controller. and a 
Sup R. Mod RF Modulator. 
Ust $2209.00 
COMPUMART Sale Prtce, 

$1895.00 
SOITW ARE FROM APPLE 
Apple Plot. The pertect graphic 
complement for Visicalc. $70.00 
Dow Jones News & Quotes 

$95.00 
Adventure (Uses 4BK) $35.00 
DOS Tool Kit $75.00 
Apple Fortran $200.00 
Tax Planner $120.00 
FROM PERSONAL software 
Visicalc $149.00 
Desk Top Plan $99.00 
NEW FROM MUSE 
The Voice 
Super Text 
Address Book 
Miscellaneous Apple ll 
Accessories. 

$39.95 
$150.00 

$49.95 

Easy Writer (80 col. need a 
Videx) $249.00 
NEW from Apple for the Apple n, 
DOS 3.3 Convert disks to 16 sector 
format for 23% more storage and 
faster access $60.00 

NEW for the Apple ll 
From MicroSoft 
16K RAM Board $195.00 
FORTRAN $175.00 
COBOL $750.00 
Card Reader from Mountain 
Hardware $1,195.00 
HI-Res Dump for 460 Printer from 
t.he Computer Station $49.95 
Trend Spotter-Statistical 
graphics program. Works with 
Visicalc. $275.00 
Exclusive-Magic Wand for the 
Apple-Required Videx. Z-80 soft· 
card complete $925.00 . 

4BK 

Super Selling Terminals 
We have the following Lear 
Siegler Terminals in stock at 
prices too low to print-Call for 
quotes. 
ADM-3A Indus
tries favorite 
dumb terminal 
for some very 
smart reasons. 
ADM-3A + NEW from Lear 
Siegler. CAll! 
IT IS HERE!-It is the new 
Intermediate 
!rom Lear 

Dysan Diskettes-Single side. 
Single density. Hard or Soft Sector 
$5. ea. 
Memorex 340l's-5 v. discs 
$3.25 with hub ring for Apple 
$3.50. 

Memory Integrated Circuits
Call tor qty. discounts when 
ordering over 50 units. 
Motorola 4116 (200 
Nanosecond Plastic) 
$4.50 ea. 
Fairchild 2114 
(Standard Power . 
Plastic) $4.50 ea. ...... 

. .• ,. 

HARDWARE ACCESSORIES FOR 
APPLE 
Silentype Printer w /x face $635 
Super Sound Generator 
(mono) $159 (stereo) $259 
Ught Pen $249 
X-10 Controller (plugs into pad-
dle port) $49 

Mountain Computer-Expan
sion accessories for your Apple 
Introl-10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board w /Keyboard 
filter $199 
Clock Calendar $280 
Apple Expansion Chassis $650 
ROM Writer $175 
16 Channel A to D Converter 
$350 

From VIDEXI-Video Term. 80 Col x 24 line. 7 x 9 Matrix plug 
in compatible board for the 
Apple IL Price $325 without 
graphics EPROM With graphics 
EPROM $350. 
S.S.M Serial & Parallel Apple 
Intertace $225 
ABTs Numeric Key Pad $110 
CaWornia Microcomputer 
Keyboard $195 

Save $200 on Apple Accessories 
with purchase of an Apple ll. 
Order accessories for your Apple. 
and we will give you $200 off 
the purchase price of those 
accessories. SAVE $200 

APPLE m IS IN STOCK-CALL! 
APPLE Ill Information Analyst 
Package-128K Apple IlL Black 
and White Monitor 12 ". and infor
mation analyst software. 

Price $4740. 

HP-41C Calculators . . . .  $199.00 
Memory Modules. For storing 
programs of up to 2000 lines of 
program memory $29.95 

"Extra Smarr Card Reader. 
Records programs and data 

back onto blank magcards. 
$199.00 

The Printer. Upper and Lower 
case. High resolution plot
ting. Portable Thermal 
operation . . . . . . . . . $355.00 
Application Modules 

Quad RAMS for the 
(Equivalent to four 
Memory Modules all 
packed Into one.) 
$95.00 

$29.95 

IMPORTANT ORDERING INFORMATION All orders must include 4% 
shipping and handling. Mass residents add 5% sales tax. Michigan 
residents 4% tor sales tax. Phones open !rom 8,30 a.m to 700 p.m .. 
Mon.-Fri liDO am to 400 p.m Sal P.O.'s accepted !rom Dun & 
Bradstreet rated companies-shipment contingent upon receipt ol 

CompuMart carries the entire 
Commodore line of computers. 
peripherals. and accessories
call our sales force today for 
complete prices and specs. 

The CompuMart/Commodore 
Word Processing System 
Get crisp. letter quality output 
and ease of operation that's 
unsurpassed. This system 
includes a Commodore 8032 32K 
CPU. a 4040 Dual Disk. a C-ltoh 
printer and X/face. and Word 
Pro 4 Plus (all cables included). 
Call for details and low prices. 
Ust $5685. COMPUMART $4995. 

A complete system including a 
Dual Disk Drive. Tractor Printer. 
and an 80 column 32K CPU for 
under $4.000. No intertaces 
needed. Cables included 
Ust $3.985. CompuMart $3635 

New accessories from 
Commodore for Commodore 

Visicalc $199 
Word Pro 4 $299 O'zz the Information Wizard $395 
Wordcraft 80 $395 
Tax Preparation Planner $495 
Dow Jones Portfolio 
Mgmt System $149 
Personal Tax Calculator $69 
Assembler Development 
Package $99 

SAVE $200 on Commodore 
Accessories with purchase of a 
32K PET. When you buy a 16K PET. 
apply SIOO toward PET 
accessories. SAVE $200! 

Educators Take Note!! Commo
dore has extended its 3 for 2 deal 
until 6-30-81. 

Visit our giant 

ANN ARBOR STORE 
1250 North Main Street 
Ann Arbor. Michigan 

SEND FOR OUR 
FREE CATALOG 

COMPUMART stocks the com
plete line of MATROX PRODUCI'S. 
Call for specs. 

COMPUMART now offers the ENTIRE DEC LSI-11 PRODUCT UNE. 
Call for prices & delivery. 

the 
Call for specs and prices. 

Forth for Rockwell AIM-65$195.00 

ROCKWELL AIM 65 
Our AIM system includes 4K AIM 
with BASIC interpreter assembler. 
Power Supply. Cassette recorder & Enclosure $799.00 
4K AIM-65 $499.00 
PL65 High Level Language 

$125.00 
Paper for the Aim (roll) $2.50 
Rockwell's 4-slot 
Motherboard (sale) $175.00 
Fourth for Rockwell AIM-65 
850 Intertace w/Cable 

NEW SUPER SPEClAl.S-

HP83 Basic System-Includes HP-83. ROM Drawer. Mass Storage 
ROM 5 '1• " Single Master Flexible 
Disc Drive. HP-IB Interface Mod· 
ule. 2 meter HP-IB cable. $4249. 

HP-85 System-Save $400 on HP-
85 Accessories with purchase of 
an HP-85. Order accessories with 
your HP-85 and we will save you 
$400 o!f the purchase price of 
those accessories. SAVE $400! 

HP-85 ACCESSORIES-We carry 
HP Peripherals (Disk Drives to 
Graphics P lotters) Enhancement£ 
(BASIC Training. General Statis
tics. Financial Decision Math. Un
ear Programming $95 ea.), HP-85 
Accessories, (Enhancement 
ROMs. ROM drawer. Overhead 
Transparency Kit); Supplies. (Plot
ter Pens. Tape Cartridges); Inter
face Modules (HP-IB Intertace. 
HP-IB Interconnect Cables. Serial 
(RS-232C) Intertace Module). 
We can get your every HP 
peripheral made for t.he HP-85. 

VISICALC PLUS FOR HP-85 Every
thing you ever wanted from Visi
caic plus plotting. $200. 

COMPUMART exclusive ATARI 
SPECIALS-Atari 800 Personal 
Computer System-Includes 800 
operators Manual l6K RAM 
Memory Module. IOK 
Operating System. Power 
Supply. TV 
Switch .:,.o..�tii�."'"' ""''""'"'·· � Box .o 
$899. 

vr��.���� 
PERIPHERALS 
Atari 410 Program Recorder 
$89.95 
Atari 810 Disk Drive 
($100 off with purchase) $699.95 NEW Dual Disk double density 

$1499.95 825 Printer (Centronics 737) 
$995.00 

RS232 Intertace w/Cable $249.95 NEW1 Ught Pens $74.95 NEW1 Visicalc for Atari $199.00 
Educators Take Note. Atari has 
extended its 3 for 2 deal untll 6-
3001 Any educational institution 
!.hat buys two Atari BOO's will 
receive an A tart 400 computer 
absolutely FREE.. Call our sales 
dept for complete details. 

signed purchase order. Sale prices valid tor month ol magazine 
date only-all prices subject to change without notice. Our Ann 
Arbor retail store is open liDO a.m to 7DO p.m Tues.-Fri. lOOO a.m. 
to 5,00 p.m Saturdays. 



EXCLUSIVE from COMPUMART! 
Special Offer. Zenith Color 
Video Monitor for $379! 

NEW FROM SANYO-Four Great 
Monitors at Low COMPUMART 
Prices. Sanyo's new line of CRT 
data display monitors are 
designed lor the display of 
alphanumeric or graphic data. 

9" Sanyo Monitor B/W $179. 
12" Sanyo Monitor B/W $289. 
12" San yo Monitor with green 
screen $299. 

THE NEC MONITOR-Composite 
video using BNC connectors. 8-
pin connector !or VCR/VTR 
video loop, In/Out and television 
reception. . $599. 

- � �� :-: ·, ; '!" ... --"' �- .. !• ,,} 
o n o ... •.:: 

CENTRONICS PRINTERS 
The incredible Model 737. The 
closest thing to letter quality print 
lor under Sl.OOO. 737·1 (Parallel 
Interface) 
List Price $899. SPECIAL $795. 

730·1 Sale Price $695. 

NEW INTEGRAL THE IDS 560 PRINTER. All the 
exciting features'o! the 400 
series plus 14V, "  paper capacity, 
132 col graphics printer. 
Price $1695. 

IDS 445. Priced lower 
than the 440 and equi�lPEld __ _ With a better print 445 w/graphics $894. IDS 445 
w/o graphics $795. 

IDS 460 $1,295 
The 460's features include, Corre
spondence quality high 
resolution 

Omni Printers 
from Texas 

Instruments 
The 810-List SI895. SALE! $1795. 
The 820 (Ro) Package

lncludes·machirie-mounted 
paper tray and cable. A com· 
pressed print option and device 
forms control are standard tea· 
lures. $2.155. 
The 820 (KSR) Package
lncludes tuii ASCII Keyboard plus all of the features of the RO 
$2395. 

COMPUMART FEATURES 
TYPEWRITER QUALITY PRINTERS : 
CITOH STAR'WRITER lEITER QUAIJTY PRINTING FOR UNDER 
$2,000! 
This daisywheel printer gives 
high quality at a low price. 25 
cps. Parallel and serial interlaces 
available. Price $1895. 

For this month only COMPUMART 
will give 10% off on any word 
processing package when you 
buy one o! the above letter qual

ity printers trom us. 

NEC THE FIRST NAME IN LE'ITER QUAIJTY PRINTERS 
COMPUMART otters beautitul 
print-quality with NEC Spin writer 
terminals. Both KSR and RO ver
sions give unsurpassed hard 
copy output. CALL 

NEC Spinwrtters include these 
special feature& 
-One o! the highest reliability 

!actors in the industry. Less 
down time. 

-Spin writers utilize the unique 
NEC design thimble as 
opposed to the daisywheel. 
Capable o1 30 mUiion 
impressions. 

-National Service. 
-Both thimbles and ribbons are 

quickly and easily changed. 
Ribbons come in a cartridge 
lor stain tree removal. 

Options Available lor NEC 
Spin writer& 
-Field installable tractor teed 
-Can be ordered with cut sheet 

Ieeder installed at factory. 

COMPUMART PRICE 
5510 $2749. 
5515 $2849. 
5520 . $3149. 
5525 $3249. 
5530 $2749. 

SPECS 

List Price 
S3055. 

S3135. 
S3415. 

S3455. 
S3055. 

5510 Receive-Only (RO). Friction 
teed platen. copy controL 
impression controL bidirec· 
tionaL 10-12 pitch. 6·8 lines 
per inch. auto!eed. ribbon· 
out. cover open switch. and 
seU-test. 

5515 RO unit. specs. same as 
5510s. Diablo compatible. 

5520 KSR with numeric keypad. 
Specs same as 5510. 

5525 KSR with numeric keypad. 
Diablo compatible. specs 
same as 5510. 

5530 RO unit. same specs as 5510 
Centronics parallel inter· 
lace. 

NEC AND C- ITOH! 
Our expert technicians will service any product we 

. sell that cannot be better. or faster. serviced by the 
COiv1PUMART has been servmg the manufacturets local service center. 

computer needs of industry since 197�1A C ll f ·ru t · d t d t a us or more 1 orma 1on on pro uc s. pro uc 
We stock. for immediate s�pment �- configuration and service. Our phones are open 

only those products from the fmest .�'i Monday thru Friday. 8,30 a.m. to 7:00 p.m. and Sat-
micro-computer manufacturers. �� urday 11:00 a.m. to 4:00 p.m. 

And any product. except software. · 
· 

We have a staff of highly knowledgeable 
can be returned within 10 days for a · 

sales people waiting to hear from you and to 
full refund-even if you just change your help. 
mind 

Because service is what we're all about. 
We also honor all manufacturers' warranties. 

800·343·5504 
. . . � - SYSTJ:: MS. In Mass. Call 617-49l-2700 

�� COMPUMART ----- . �T 65 BENT STREET, DEPT. 1105 , P.O. BOX 568 � CNviBRIDGE, MA 02139 
Circle 75 on inquiry card. 



COM PUTE R STOR E  

HARDWARE SOFTWARE 

0 0 

goT- POWER MODEM. 
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• RS 232 Communi cations over existing 
AC power l in es.  

• Easy i nsta l l ation - plug i nto AC 
recepta cle. 

• 110 o r  300 BAUD rate - switch 
sel ecta ble. 

• Fu l l  duplex operation . 

• Mu lti point network capabi l ity. 

• Stand a rd DB 25 I / 0  connector. 

Order one per each communication point . $139.00 each including sh ipping • C.O.D., check 
or money order. 

BAY TECHNICAL ASSOCIATES, inc. 

Circle 45 on inquiry card. 

H ighway 603 • Bay St. Louis. MS. 39520 
P.O. Box 387 (601) 467-8231 

Circle 1 1 7  on inqu iry card . .....,. 



With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibi l ity and stil l others the forms handling capability . But no 
printer offers all the features you need . . .  until now. 

The DS 1 80 matrix printer provides the total package of perfor
mance features and reliabil ity required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the DS 1 80 is a real work
horse designed to handle your most demanding printer require
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High S peed Printing - B idirectional, logic-seeking printing at 
1 80 cps offers throughput of over 200 1 pm on average text. A 
9-wire printhead l ife-tested at 650 mi ll ion characters generates 
a 9x7 matrix with true lower case descenders and underlining. 

Non-volatile Format Retention- a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS1 80 for virtually any application. Top of form. horizontal and 
vertical tabs, perforation skipover, communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS 1 80 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc . . . .  it's all stored in the memory. If you need to recon
figure for another application, simply load a new format into the 
memory. 

Communications Versatility - The DS 1 80 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
1 1 0-9600 may be selected. A 1 K buffer and X-on, X-off hand
shaking ensure optimum throughput. 

Forms Handling Flexibility - Adjustable tractors accommodate 
forms from 3"-1 5" .  The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DS180's low-cost 
total printer package can f i l l  your application, give us a call at 
Datasouth. T.he DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

data§©M�[Ju computer corporation 
4740 Dwight Evans Road • Charlotte, North Carolina 282 1 0  • 704/523-8500 



Washington Tackles the 
Software Problem 

There was a time when a personal 
computer was nothing more than a 
microprocessor, some support cir
cuits, a couple of thousand bytes of 
memory, and a few light-emitting 
diodes. In those bygone days, "soft
ware" consisted of a painstakingly 
crafted 1280-byte nano-BASIC inter
preter, which was stored as perfora
tions in a long, thin strand of paper 
and loaded into the machine by a 
device known, quaintly, as a paper
tape reader. 

Today, all you have to do to get 
your new 16-bit, 8 MHz, 12 M byte, 
512-by-512 pixel, hand-held color 
widget going is to break the 
cellophane. And as long as you 
haven't managed to clobber the 
widget's sophisticated mega-tasking, 
ultra-user operating system, or the 
various editors, high-level language 
compilers and interpreters, and 
powerful application programs that 
come as standard equipment, you are 
up and running. 

All that fancy software is as much a 
part of the widget as the hardware 
that it runs on, and the attempt by the 
Widgetizer Corporation and others 
like it to protect their investment in 

About the Author 
Christopher Kern is a lawyer by training, a 

journalist by trade, and a computer program
mer just for the fun of it. 
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Christopher Kern 
201 I St SW, Apt 839 

Washington DC 20024 

software development is the reason 
why the courts and Congress now 
find themselves confronted with the 
"software problem." 

The Software Problem 
The software problem actually 

existed before the advent of the 
microcomputer, but spectacular im
provements in microcomputer hard
ware have increased the demand for 
sophisticated software . At the same 
time, reduced production costs for 
hardware have radically enlarged the 
computer market, making it increas
ingly difficult to control software 
piracy. 

Most microcomputer products are 
based on one of a relatively small set 
of microprocessors, so it is technical
ly as well as economically practical to 
copy software, moving it from one 
hardware environment to another. 
Within the hobby market, this 
typically takes the form of one hob
byist copying commercial programs 
for a few friends. At the least, this is 
probably a violation of the pur
chaser's contractual obligation to the 
software vendor; it is certainly the 
moral equivalent of larceny. But 
although this practice is obviously a 
serious matter for those who sell soft
ware to the home market, its relative 
economic significance is fairly small . 
The real problem is the commerical 
duplication-often entirely legal-of 

software and software-based pro
ducts for commercial purposes. 

The Copyright Problem 
When Congress overhauled the na

tion's copyright laws in 1976, it 
sidestepped the software problem by 
failing to specify the extent to which 
computer programs were eligible for 
copyright protection. A source listing 
clearly could be protected by copy
right; a listing of a program is, after 
all, j ust a text. But what about the 
program as it appears in other forms? 
It was not clear whether object code, 
stored as a series of binary electronic 
impulses in memory or as magnetic 
fields on a mass storage device, was 
also subject to the creator's copy
right. 

One notorious illustration of the 
problem involved a microcomputer 
chess game sold by a Florida com
pany called Data Cash Systems. The 
Data Cash game appeared on the 
market in 1977 and sold for $169. A 
year later, JS & A Group Inc of 
Chicago introduced a competitive 
chess game for $99. The program it 
used was identical to the one used in 
the Data Cash machine. 

Although the two programs were 
unquestionably the same, Data Cash 
lost its copyright infringement suit on 
the grounds that the law, as it then 
existed, did not protect software in 
object-code form. The trial court rul-
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��nd in conclusion, 
I'll only use 

my exceptional powers 
for the good of mankind:' 

"That's a vow a l l  we Vector 3005s m a ke.  And it 's not one 
we make I ightly. 

"After a l l ,  bei ng the o n l y  p rod uct on the market with 
a Vector 3 term i n a l ,  a 5}.\" f loppy, and a 5}.\" W i n chester 
rigid d isk d ri ve that prov ides 5 m egabytes of storage 
is q u i te a responsi bi l ity. It  used to take 20 f lopp i es to give 
you that k ind of capacity. 

"Our  powers don't stop t here, however. Each 3005 a l so 
co mes with a 32-bit  error-correct ing cod e - the f i rst t ime 
so ph ist i cated I B M-styl e  tec h n o logy has been ava i lab le 
on a sma l l  bus i ness system . Th i s  l ets u s  detect a n d  correct 
errors, and a l most com pl ete l y  e l i m i nates d ata l oss on 
d i sks d u e  to d i rt ,  wear, or d a m age. 

"Al l th is  m a kes us pretty aweso me,  a l l  right. But there's 
more. When cou p l ed with Vector's M EM O  RITE I l l  and 
EXECU PLAN software packages, we g ive you a 30,000 
word d i cti onary, the a b i l i ty to create yo u r  own phra se 
l i bra ry, a teach ing m a n u a l  r ight on the screen, pass word 
secu rity, p l us a host of other word process i ng capabi l i 
t ies as wel l  as fi nanc ia l  p l a n n i ng, forecast i ng and 
basic accounti ng. 

"And we're re l i ab le .  O u r  powers won't d i m i n i s h ,  our ab i l i 
t ies won't fade, a nd ded i cation to m a n k i n d  won't wea ken . 

" For more i nformation and you r  nea rest dealer, ca l l  
Vector at 800-423-5857. I n  Ca l iforn i a ,  ca l l  800-382-3367. 
Or write to them at 31364 V i a  Co l i n as, Westl a ke V i l l age, 
CA 91362.  

"Tha nk you a I I  for com i ng today. And I hope we' l l have 
the chance to do bus i ness together in the futu re�· 

v-cero=� 
VECTO R G RAPH I C  I N C .  

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 



Supreme Court Takes a 
Softer Look at Software 

"A claim drawn to subject matter otherwise statutory does 
not become nonstatutory simply because it uses a mathemat

ical formula, computer program, or digital computer. " 
Justice William Rehnquist, Majority Decision, Diamond v. Diehr, March 1981 

With this somewhat cryptic 
remark, the Supreme Court has, in 
the words of software and patent 
expert Morton C Jacobs, "removed 
the shackles from the software in
novator. "  The Diamond v. Diehr 
decision (described in the accom
panying article) was the culmina
tion of years of court cases involv
ing the patentability of software. 

The key word in the above 
quote is "statutory." According to 
patent law, an invention is 
statutory if it is a "process," 
"machine, "  "article of manufac
ture,"  or "composition of matter." 
All other inventions

' 
are said to be 

nonstatutory. For example, com
puter programs or mathematical 
algorithm( are currently consid
ered to be nonstatutory by the 
court. In the Diehr case, the 
Supreme Court decided for the 
first time that an invention does 
not become ineligible for a patent 
simply because of the presence of a 

ing was affirmed by the US Court of 
Appeals for the Seventh Circuit, and 
precipitated considerable concern 
within the data-processing industry. 
It appeared that in the future, the on
ly realistic defense against software 
piracy would be strict enforcement of 
licensing agreements. But a licensing 
agreement binds only those who are 
party to it .  It has no legal effect on a 
pirate who obtains the software 
without signing an agreement. 

The copyright problem was re
solved by the Computer Software 
Copyright Act of 1980, which was 
passed in the waning days of the 96th 
Congress and signed by President 
Carter just before he left office . The 
Act amends the 1976 copyright stat-
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computer program in the inven
tion. However, an invention must 
still fall in a statutory category and 
must pass the traditional tests for 
merit: it must be "novel," "useful, "  
and "unobvious." 

The court has yet to take the 
final step and say that software is 
patentable, but this important 
decision points in that direction. 

Jacobs feels that now small 
businesses can afford to once again 
become innovators in the software 
field. Small-business entrepreneurs 
need patent protection to raise 
venture capital to bring theil' ideas 
to fruition. 

Ruth M Davis, former director 
of the Center for Computer Ser
vices and Technology of the Na
tional Bureau of Standards, agrees 
that "there is a small-business 
potential to innovate in the soft
ware field . . .  the patent system is 
important in stimulating [ this] 
technological innovation." 

ute by defining a computer program 
as "a set of statements or instructions 
to be used directly or indirectly in a 
computer to bring about a certain 
result." The word "directly" refers, of 
course, to the object code. But while 
the new copyright law protects both 
the source statements and the se
quence of machine instructions in the 
program, it does not protect the 
underlying logic of the program-the 
operations that the software is de
signed to perform. 

The Patent Problem 
The most effective way to prevent 

unauthorized use of computer pro
grams would be to patent them. A 
patent would protect the process that 

The closeness of the 5 to 4 deci
sion in the Die hr. case has led some 
observers to conclude that the 
court is evenly divided on the soft
ware issue, but Jacobs is quick to 
point out that the court is becom
ing progressively more and more 
"pro-software" in its recent deci
sions. Further, the Supreme Court 
has had the benefit of advice and 
testimony from computer experts 
over the years, and the growing 
sophistication of its decisions 
reflects this. · 

Of course, the answers aren't all 
in yet .  For example, what if an 
enterprising inventor puts a new 
program in a computer so that he 
can claim the novelty of the entire 
machine? This effectively preempts 
the algorithmic content of the pro
gram. The courts have balked at 
this approach in the past. Even so, 
the day may soon come when a 
progFam residing on a floppy disk 
will be granted a patent. . .  CM 

a program carries out, regardless of 
its specific form. True, the duration 
of a patent is short (17 years), but in a 
rapidly changing industry that disad
vantage is only theoretical; for prac
tical purposes, the protection af
forded by a patent borders on the ab
solute. 

Several attempts have been made 
to get the Supreme Court to recognize 
the patentability of computer soft
ware. In Gottschalk v. Benson (1972), 
the Court unanimously rejected a pat
ent claim for an algorithm that con
verted numerical data in binary
coded-decimal form to pure binary. 
In his opinion for the Court, Justice 
William 0 Douglas started with the 
long-established proposition that "an 



SPEND $62.40 TO 
READ THIS ADVERTISEMENT.* 

A salesman generating 1 .5 million dol
lars in sales annually for his company 
does so at the rate of $12.48 per 

minute. That's expensive time-should it 
really be used in rummaging, !hrough filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones-simultaneously. It's a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar
ketplace. It's fast-some models use multi 
processors to eliminate the delays associated 
with other multi u.Ser systems. It's expand-

*(and save thousands later) 

Circle 1 1 9  on inqu iry card. 

able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a m i n i m u m  of service o r  
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our "Uni-form", 
for example, will keep purchase orders, ac
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you-every Delta System is com
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 2A 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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"BES T PRIN TER VA L UE IN THE WORLD "  
Check o u r  p r ices o n  T H E  U LT I MATE I N  QUALITY 

Epson Printers 
APPLE & M OST OTHER COMPUTERS 

N EW! MXSO 
40, SO, 1 32 columns 

L I S T � 
TX SO w/Graphics 

usT jJ99" 
Apple Contro l l er & Card 
& Cable 

LIST � 
• M ost re l iab le  s m a l l  p r i n ters ever s o l d !  
• Uses stan dard p r i n ted paper. 
• G ra p h i cs opt ion  t ran sfers screen image 

d i rect ly  to  paper .  

I F  

)I� 
ATARI� 
M A K ES 
I T, WE 

SELL IT 

$798 
Assem bler/Ed itor . . . . . . . . . . . . . . . . . . .  45 
Atari 400 Computer . . . . . . . . . . . . . . . .  439 
Atari S20 Pri nter . . . . . . . . . . . . . . . . . . .  429 
Atari S1 0 D i s k  D rive . . . . . . . . . . . . . . . .  499 
Atari 4 1 0 Program Recorder . . . . . . . . .  69 
Atari 1 6K RAM M o d u l e  . . . . . . . . . . . . .  1 49 
Atari Basic R O M  . . . . . . . . . . . . . . . . . . . . 45 
Atari V is icalc . . . . . . . . . . . . . . . . . . . . . .  1 SO 
Basketba l l  . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Video Easel . . . . . . . . . . . . . . . . • . . . . . . . .  30 
Super Breakout . . . . . • . . . . . . . . . . . . . . .  30 
Music  Com poser . . . . . . . . . . . . . . . . . . . .  45 
Computer C hess . . . . . . . . . . . . . . . . . . . .  30 
Star Raiders . . . . . . . . . . . . . . . . . . . . . . . .  39 
3D Tic-Tac- Toe . . . . . . . . . . . . . . . . • . . . .  30 
SSO I nterface . . . . . . . . . . . . . . . . . . . . . .  1 69 
S25 Printer . . . . . . . . . • . . . . . . . . . . . . . .  795 

PRI NTERS, M O N ITORS, D I SCS 
Anadex DPSOOO . . . . . . . . . . . . . . . . . . . .  SSO Paper Tiger 445G w/G raphics . . . . . .  725 Dysan disks ( p k g .  1 0)  . . . . . . . . . . . . . . .  50 

Anadex D PSOOOAP . . . . . . . . . . . . . . . . .  SSO Paper Tiger 460 w/G raphics . . . . . . .  1 1 95 M emorex disks ( pk g .  1 0) . . . . . . . . . . . .  40 

Color Monitor . . . . . . . . . . . . . . . . . . . . .  375 S i lentype w/interface Cd . . . . . . . . . . . .  540 Opus d isks  ( p k g .  1 0) . . . . . . . . . . . . . . . .  35 

Daisy Wheel Pri nter . . . . . . . . . . . . . . .  1 795 Sanyo 9" B&W . . . . . . . . . . . . . . . . . . . . .  1 69 Televideo 9 1 2C . . . . . . . . . . . . . . . . . . . .  699 

M P I  SST . . . . . . . . . . . . . . . . . . . . . . . . . . .  595 Sat1yo 1 5" B &W . . . . . . . . . . . . . . . . . . .  259 Televideo 920C . . . . . . . . . . . . . . . . . . . .  749 

NEG Spinwriter #551 0 . . . . . . . . . . . . .  2595 N E G  G reen Screen 1 2" . . . . . . . . . . . . .  239 Verbat i m  disks ( pkg. 1 0) . . . . . . . • . . . .  30 

R G E  S T O C K  OF S O FTWAR E  & A C C E S SO R I ES 

TO O R D E R :  Phone orders i nvited us ing Visa. Mastercard, 
or bank w i re transfers. Visa & M C  credit card service charge 
of 2%. Mail  orders may send charge card n u m ber ( i nclude 

expirat ion date),  cashiers check, money order.  or  personal 
check (al low 10 busi ness days for checks to clear) . Please 
include phone n u m ber. I nclude 3% ($5.00 m i n i m u m )  
s h i p p i n g ,  h a n d l i n g ,  and insurance i n  U S A .  Shi pments 

w i t h i n  Calif. add 6% sales Tax. Foreign orders inc lude 1 %  
handl ing - sh ipped freight col lect. Foreign orders over 
$1 000 allow 6 weeks extra and inc lude $25 l i cense fee. 
All equipment is i n  factory cartons with the man ufactu res 
warranty. Equipment is subject to price change and 
avai lab i l ity. We s h i p  the same day on most orders. No 
C.O.D.s  or P.O.s accepted. Retai l  store prices differ 
from mai l  order prices. 

• 
(71 4) 579-0330 • MAI L TO: 1 251 B R OADWAY, E L  CAJON,  CA. 92021 
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D ISK  w ith CONTROLLER 
NEW DOS 3 .3 $535 
without . . .  $446 
Nearly Everyth ing 
for Apple 

® ][ 
computczr 

1 099 
APPLE 1 1 48K 

WE WI LL BEAT 
ANY ADVERTISED PRI CES 

ON M OST ITEMS IF MERCHANDISE 
I N  STOCK 

APPLE SO FTWARE 

ALS Smarterm . . . . . . . . . . . . . . . . . . . . .  324 DOS 3.3 Upgrade . . . . . . . . . . . . . . . . . . .  49 

Adventure by M icrosoft . . . . . . . . . . . . .  29 
Apple Bowl . . . . . . . . . . . . . . . . . . . . . . . . .  · 1 9 
Apple Stel lar  I n vaders . . . . . . . . . . . . . . .  1 9  
Assembler/Disassem bler . . . . . . . . . . . .  69 

Dow J ones Portfo l i o  Eval uator . . . . . . .  45 
Fastgammon . . . . . . . . . . . . . . . . . . . . . . .  23 
Forth I I  by Softape . . . . . . . . . . . . . . . . .  45 
Fortran for Language Sys . . . . . . . . . . .  1 59 

Applebug Debugger . . . . . . . . . . . . . . . .  29 
AppleG raph & Plot  Sys . . . . . . . . • . . . . .  59 

Head-on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
I nteger Basic Cassette Demos . . . . . . .  29 

Applepost Ma i l i ng  List Sys . . . . . . . . . . .  44 Lazer Systems Lower Case + Plus . . 59 
Applesoft Cassette Demos . . . . . . . . . .  29 M icrosoft 1 6K Ramcard . . . . . . . . . . . .  1 79 
App lesoft U t i  I. Prog .  - Hayden . . . . . .  29 PASCAL Language Sys . . . . . . . . . . . . .  459 
Applewriter Word Processor . . . . . . . . .  65 Sargon I I  Chess Game disk . . . . . . . . .  34 
Astero ids i n  Space . . . . . . . . . . . . . . . . . .  1 9  Shel l  Games . . . . . . . . . . . . . . . . . . . . . . . .  29 
Autostart ROM Pkg . . . . . . . . . . . . . . . . . .  59 Si ngle D isk  Copy Rout i nes . . . . . . . . . .  35 
Batt lesh ip  Commander . . . . . . . . . . . . . .  1 9  Space Invader . . . . . . . . . . . . . . . . . . . . . .  25 
B i l l  Budges Space Game A l b u m  . . . . .  39 Star C ru iser . . . . . . . . . . . . . . . . . . . . . . . .  24 
B i l l  Budges 3-D G raph ics/Tool . . . . . .  39 Stel lar Trek . . . . . . . . . . . . . . . . . . . . . . . . .  23 
B i l l  Budges Tr i logy of Games . . . . . . .  29 S u b-Log ic FS-1 Fit. S i m ./disk . . . . . . . .  34 
Cashier Reta i l  Mgmt .  Sys . . . . . . . . . . .  1 99 Tax Planner . . . . . . . . . . . . . . . . . . . . . . . .  99 
Checkbook Cassette . . . . . . . . . . . . . . . .  1 9  The Correspondent . . . . . . . . . . . . . . . . .  35 
Contr ib .  Vols .  1 -5 w/man . . . . . . . . . . . .  29 Tranq u i l ity Base . . . . . . . . . . . . . . . . . . . .  24 
Contro l ler Bus. Pkg . . . . . . . . . . . . . . . .  5 1 4  Vis icalc b y  Personal Sftwe . . . . . . . . . .  1 1 9  
Cosmos M iss ion/Disk . . . . . . . . . . . . . . .  25 Complete Peachtree Bus iness 
CCA Data Mgmt .  Sftwe . .. . . . . . . . . . . . .  84 Package for Apple 
3-D Ani mat ion Pack . . . . . . . . . . . . . . . . .  55 
Desktop Plan Sftwe. . . . . . . . . . . . . . . . .  79 
DOS Tool Kit . . . . . . . . . . . . . . . . . . . . . . .  65 AND M UC H  M O R E  

� CALL 1 -800-854-2833 � PH O N E  O R D E R S  

M O N .  - SAT. 8 to 6 P.S.T. 
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$1 1 99 

APPLE C O M PUTER 
I NTERFACE CARDS 

H iSpeed Serial  I nt .  C d  . . . . . . . . . . . . . .  1 55 
App lesoft I I  F i rmware Cd . . . . . . . . . . .  1 49 
Centron ics I nterface Cd . . . . . . . . . . . .  1 79 
Apple C lock/Calendar Cd.  

by Mtn .  Comp . . . . . . . . . . . . . . . . . . . .  225 
C o m m .  Cd . & DB25 Cable . . . . . . . . . .  1 79 
I nteger Basic F i rmware Cd . . . . . . . . . .  1 49 
Para l l e l  Pr inter Cd . . . . . . . . . . . . . . . . . .  1 39 
CCS Paral le l  Pr in t  C d .  7720A . . . . . . .  1 55 
R O M  PLUS w/key board f i l ter . . . . . . . .  1 65 
R O M P L U S  (keyboard f i l te r  extra) . . .  1 59 
SSM A I O  Serial/Paral le l  1/0 

Assem bled & Tested . . . . . . . . . . . . .  1 89 
Seria i  I nterface Cd . . . . . . . . . . . . . . . . .  1 39 
CCS Asynchronous 7 7 1  OA . . . . . . . . .  1 39 

ACCESSO R I ES 

Apple J oyst ick . . . . . . . . . . . . . . . . . . . . . .  47 
ABT N u mer.  I nput  Keyboard A o r  B 1 1 4 
AID D/A Board by Mtn .  Camp . . . . . .  3 1 9  
Ar i th . Processor 781 1 A or B . . . . . . .  339 
C lear Cover for Apple Computer . . . . .  25 
COPYRO M  by M t n .  Comp . . . . . . . . . . .  5 1  
Corvus 1 0M B yt e  D isk  w/pwr. supp .  4395 
Dan Paymar L .C .  K i t  1 or 2 . . . . . . . . . .  59 
Extender Board . . . . . . . . . . . . . . . . . . . . .  27 
G P I B  by  CCS model  7490A . . . . . . . .  259 
G raphics I nput  Tablet . . . . . . . . . . . . . .  649 
H ayes M ic romodem '  . . . . . . . . . . . . . . .  3 1 9  
l ntrol  X-1 0 Rem ote Control  Sys . . . . .  239 
l ntrol  X-1 0 Contro l ler  O n l y  . . . . . . . . .  1 69 
M & R  S u p-R-Term 80 co lumn board . 329 
M ic rosoft Z-80 Soft Card . . . . . . . . . . .  295 
N ovat ion  Cat Modem . . . . . . . . . . . . . .  1 59 
Program mable T i m er CCS 7440A . . .  1 59 
Prototyp ing  Hobby Card . . . . . . . . . . . .  22 
R O M WR I T ER by Mtn .  Camp . . . . . . . .  1 49 
Speec h l i n k  2000/64 Word Vocab . . . .  2 1 5  
Su perTalker Speech Synthesizer . . . .  239 
Symtec L igh t  Pen . . . . . . . . . . . . . . . . . .  2 1 4  
Versa-Writer D i g i t izer 

Drawi n g  System . . . . . . . . . . . . . . . . .  209 
Videx V i deoterm . . . . . . . . . . . . . . . . . . .  3 1 9  
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COMPUTER 
METRICS 

INC. 



idea of itself is not patentable," and 
concluded that granting a patent for 
the BCD-to-binary algorithm would 
amount to giving the applicant ex
clusive ownership of a mathematical 
abstraction. 

At the same time, Douglas 
disclaimed any intention of foreclos
ing patent protection for computer 
programs altogether. He hinted that it 
would be best if Congress would 
resolve the issue of patentability of 
computer software. But his opinion 
suggested that until Congress acted, 
the Court would avoid any sweeping 

The protection 
afforded by a patent 

borders ·on the ab
solute. 

ruling on the patent law and allow its 
interpretation to evolve on a case-by
case basis. 

The Flook Decision 
A few years later, in Parker v.  

Flook (1978), the Supreme Court ad-

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

• TM 

The MAGI( WAND Word Processing 
System offers you the best features of any system 
in the miCrO market Version 1 .  1 is now available 

FEATURES INCLUDE: 

Full-screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or al l of one f i le with 
another 

Spool printing 
Print a file while edit ing another 

Easy page formatting 
Simple commands set marg ins, page 
length, etc. 

Override commands at run-time 
Give any command from the key
board as well as in  file 

Variable pitch control 
Change pitch in mid-l ine, even 
mid-word 

Up to 1 28 user-defined variables 
String ,  numeric or dollar format 

Form letter generation from external 
data files 

Compatib le with both sequential and 
fixed-record f i les 

Conditional commands 
Any command may be conditional 

Print to disk and/or printer 
Save all or part of output on disk 

Switch from specialty printer to CP/M 
l ist device 

Print the same f i le on either specialty 
or standard printer 

EASE OF OPERATION 

With a l l  its power, the MAG IC WAND is 
remarkably easy to use. This is no acci 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step
by-step instructional program, for the per
son who has never used a word-proces
sor before. The trainee uses sample fi les 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro
g rammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for g reater legibi l ity. 

We have written the manual in non
technical Engl ish, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre
ate a mai l ing l ist or set up an i ndex for 
a file. 

In short, we've done everything we can 
to make thi ngs easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use i t .  · 

For more information , call or write: smo.\\ \lu.s\u�ss 0.\)\)\\c.o.\\ous. \UC.. 
3220 L o u is iana • Suite 205 • Housto n , Texas 77006 • 71 3-528-5158 
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dressed an attempt to circumvent its 
ruling that an algorithm could not be 
patented. The case involved an ap
plication for a method of determining 
when a catalytic conversion process 
had exceeded certain predefined 
parameters. A computer program cal
culated alarm limits, which indicated 
when an inefficient or dangerous con
dition existed. While the applicant 
admitted that an algorithm was 
crucial to the patent application, he 
argued that he had tied its use to a · 
specific industrial process-the cat
alytic chemical conversion of 
hydrocarbons. 

The Supreme Court rejected 
Flook's contention by a vote of 6 to 3, 
holding that the only novel part of 
the process was the algorithm em
bedded in the computer program. 
The algorithm itself, under Benson, 
was of course not patentable. In his 
opinion for the Court, Justice John 
Paul Stevens said that both the 
chemical and mechanical processes 
involved were well known, and con
cluded that the patent application 
"simply provides a new and pre
sumably better method for cal
culating alarm limit values."  For pat
ent purposes, mathematical algo
rithms, like laws of nature, were to be 
treated as though they had previously 
been known, even though in fact they 
were newly discovered by the appli
cant. "Respondent's process is un
patentable," Justice Stevens wrote, 
"not because it contains a math
ematical algorithm, but because once 
that algorithm is assumed to be 
within the prior art, the application, 
considered as a whole, contains no 
patentable invention. "  

A Recent Interpretation 
Was the Flook decision a fluke? Re-

cent cases suggest it may have been. 
In the case of Diamond v. Chakrabar
ty (1980), the Court considered a pat
ent claim for a laboratory-created 
bacterium. Superficially, compu�er 
programs and man-made bacteria 
have little in common (program bugs 
belong to a different species). Yet 
computer software and genetic 
engineering are alike in two respects: 
(1) Congress was unaware of either 
one when it wrote the basic patent 



Use It with TRS-80<® 
Computer Models 

I, II, and Ill 
Designed for the Decision Maker, Visi
Calc is so effective that if no other com
puter program existed, VisiCalc alone 
would justify your owning a TRS-80. It's 
an all-purpose planning and modeling 
program that dramatically changes the 
way you make calculations. Ideal for 
scientists ,  chemists, engineers, even 
businessmen - anyone wanting to 
solve, examine and revise complex, for
mula-oriented computations with just a 
few simple keystrokes! 

The "Electronic Worksheet:' Think of  
VisiCalc as a giant columnar pad divided 
into as many as 63 columns and 254 
rows (there are some restrictions 
depending on amount of available 
memory). This huge worksheet with its 
built-in calculator easily adapts to your 
special numerical problems - big or 
small. Simply insert the numbers and 
the formulas needed to perform the 
desired calculations. Then VisiCalc auto
matically performs all computations and 
instantly displays the results !  

Here's Where the Magic Begins. Sup
pose you have a set of complex design 
equations. VisiCalc lets you defme and 
store them, then see the effect of chang-
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ing any variable. With every change, 
VisiCalc instantly recalculates all affected 
parameters updating the entire work
sheet. This makes "What If . . : ·  forecast
ing a snap. You can predict and analyze 
the result of changing circumstances 
more quickly and accurately than ever 
before possible! Built-in transcendental, 
statistical and special functions, plus 1 1-
digit accuracy and scientific notation 
make VisiCalc perfect for a wide range 
of engineering and scientific applica
tions. Special screen formats allow you 
to specify your requirements for accu
racy, and its graphing capabilities are 
ideal for easy analysis of variables. 

Amazing Versatility. VisiCalc is a pow
erful and versatile tool for everything 
from engineering analysis to inter
pretation of statistical results to cost 
projections - and hundreds of other 
time-consuming chores. The possible 
applications are almost limitless. In fact, 
"special" studies can be developed since 

87 1 :: . 36 88 
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the computations can be saved to disk 
for access by your computer programs. 
What's more, you can easily print speci
fied portions of your worksheet with an 
optional printer. You get the speed, stor
age, and printout capabilities of the 
computer - without the programming 
work! 

· And It's So Affordable. VisiCalc pro
grams are priced from just $99.95 to 
$299, and are available for all TRS-80 
computer systems (starting as low as 
$249 5 ) .  Available at over 6100-plus 
Radio Shack stores, dealers, and Com
puter Centers nationwide. Leasing and 
credit plans available. Come see what 
VisiCalc can do for you today! 

rtad1e lhaeK 
The biggest name in little computers® 
Retail prices may vary at individual stores and deal
ers. Special order may be required initially. 

!l!VisiCalc is a Trademark of Personal Software. Inc. 
, - - - - - - - - - - - - - - - �  

Send For More Information on I 
VisiCalc or TRS-80 Computers I 
Radio Shack 8 1-A-300 I 
1300 One Tandy Center I 
Fort Worth, Texas 76102 I 

I 
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law, which is only slightly changed 
from the language drafted by Thomas 
Jefferson in 1793; and (2) both pro
gramming and genetic engineering in
volve the manipulation of coded in
formation which is stored (in one in
stance, in the electronic or magnetic 
memory of a computer and, in the 
other, in the molecular memory of a 
cell) . But a 5 to 4 majority of the 
Supreme Court ruled in Chakrabarty 
that man-made microorganisms are 
indeed eligible for patents. 

In March of this year, the Court 
cited its reasoning in Chakrabarty as 

MM- 1 03 MODEMS 
With our unbeatable quality, 
low cost, one·year warranty 

and 24 hour a day Test Center, 
you won't find a better S·l 00 
bus modem than the MM·1 03! 

Call or  write lor  brochure 
and price information: 

POTOMAC MICRO·MAGIC,INC. 
5201 leesburg Pike, Suite 604 

Falls Church, VA 22041 

1703)379·9660 !VOICE) 

1703)379·0303 IMOOEM: 300 BAUD) 

MEETS IEEE S-100 STAN DARDS 
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justifying patent eligibility for a pro
cess involving a computer program. 
The case, Diamond v. Diehr, was 
also decided by a 5 to 4 vote. The 
Court ruled that a patent could be 
granted for a new method of curing 
synthetic rubber that was designed 
around a computer program. The 
program calculated the time required 
for the curing process by monitoring 
the temperature inside the curing fur
nace and continuously updating the 
time remaining. This allowed the pro
gram to stop the process the instant 
the rubber had been properly cured. 

Circle 330 on i nqu i ry card. 

The Justice Department, which op
posed the patent application, said 
that the facts of the Diehr case were 
indistinguishable from those of the 
Flook case. Both patent applications 
were for industrial processes that 
were new because of the way they 
used computer programs. But Justice 
William Rehnquist, speaking for the 
Court, said there was a vital dif
ference between Diehr and Flook. In 
Flook, the algorithm used to calculate 
alarm limits for the catalytic conver
sion process was new, but the idea of 
calculating alarm limits was not. In 
Diehr, the entire process was new; the 
essence of the patent application was 
that no one had ever successfully 
monitored the temperature inside the 
furnace and then used a computer 
program to continuously calculate 
when to stop the curing process . 

Prospects 
At this point it is difficult to tell 

whether or not the Supreme Court is 
in the process of reversing direction 
on the issue of software patentability . 
The most that can be said with any 
assurance is that the narrow ma
jorities that have decided the recent 
cases indicate a deep division in the 
Court. A stinging dissent in the Diehr 
case by Justice Stevens, who was the 
author of the Flook opinion and who 
opposes any extension of patent pro
tection for software, makes it clear 
that the debate is a long way from be
ing resolved. 

The Court was expected to take the 
case law one step further in its current 
term. It had agreed to rule in the case 
of Diamond v. Bradley, which in
volved a patent application for read
only memory routines used in the 
central processor of a computer for 
machine control. The Court of 
Customs and Patent Appeals, which 
has tended to be well ahead of the 
Supreme Court in authorizing patent 
protection for computer programs, 
held that the application should be 
granted. The Patent Court ruling was 
affirmed, but only because Chief 
Justice Warren Burger removed him
self from the case (as is customary, he 
gave no explanation for his decision 
not to participate), leaving the other 
members of the Court evenly divided. 



Learn how to use a computer 
for $249. And keep the computer. 

Introducing the Computer Learning Lab, with the Sinclair ZXBO personal computer. 
The Sinclair ZX80 is a powerful, 

personal computer already in use in 
tens of thousands of homes and busi
nesses. 

Now, for just $249*, the Computer 
Learning Lab will teach you and your 
children how to use this complete, ex
pandable computer right in your own 
home. And when you're done, you get 
to keep the computer! 

The Computer Learning Lab is a 
self-paced course that teaches the ins 
and outs of computers. It cuts away 
jargon and mystigue, taking you 
straight into BASIC-the most com
mon, easy-to-use computer language. 
And the computer itself does the 
teaching. 

100 LESSONS MAKE 
LEARNING EASY. 

You just take the ZX80 out of the 
box, connect it to your TV and an or
dinary cassette recorder (connectors 
are provided), and slip in the pre-pro
grammed Learning Lab cassettes. 
There's nothing extra to purchase. 

You'll be workinq with the computer 
your very first day! 

The cassettes take you through 100 

To order call toll free: 
800-543-3000. In Ohio call: 
800-582-1364. Ask for 
operator #508. Phones 
open 24 hours a day, 
7 days a week. 

experiments that teach you how to 
solve problems with the ZX80. 

You learn by doing. By actually 
working with the computer. 

And the lessons are designed to be 
fun and involving. You create your own 
programs for games, code breaking, 
interest calculation, and other topics. 
Then you can apply the principles 
you've learned to more complex 
problems. 

In fact, you'll be a master of the 
ZX80. To use in your business, for 
home budgeting, or just for fun. 

We'll also send you a catalog full 
of ready-to-use programs-from Loan 
Amortization to Lunar Lander-avail
able for as little as $6.95. 

THE ADVANCED DESIGN 
OF THE ZX80. 

make mistakes. And program editing 
helps you correct them. Yet the com
plete Computer Learning Lab, includ
ing computer, is still several hundred 

The Computer Learning Lab is a family 
learning aid. Children 10 and aboue will 

quickly understand the principles of 
computing-and haue fun learning. 

The ZX80 is the world's first truly 
portable computer. It features a touch- dollars less expensive than any com-
sensitive keyboard and a 32-character parable computer alone. 
by 24-line display. The ZX80 is backed by a 10-day 

And it performs like a much larger money-back guarantee and a 90-day 
and more expensive computer. Single limited warranty with a national ser-
keystroke entries make typing pro- vice-by-mail facility. Extended service 
grams fast and easy. An automatic contracts for the ZX80 are available for 
error detection feature tells you if you a minimal charge. 

� The complete package 
includes the ZXBO. a 

128-page guide to 
computing, a work

book. six program 
cassettes. and two 

blank cassettes 
for storing your 

own programs. 

sinclair 
To: SINCLAIR RESEARCH LTD., ONE SINCLAIR PLAZA, NASHUA, NH 03061. 

Please send me Computer Learning Please send me ZX80 computer(s) 
Lab(s) with the ZX80 personal computer at $249 only, without the Learning Lab, at $199.95' each. 
each (U.S. dollars). 
I enclose checkjmoney order payable to Sinclair Research Ltd. for $ ___ (Add $5.00 for shipping,) 

Name ________________________________________________________ __ 

Address------------------------------------------------------

City•----------------------- State ___________ Zip ________________ _ 

Occupation Age ____________ _ 

Intended use of ZX80: -----------------------------------------------

Have you ever used a computer? 0 Yes 0 No Do you own another personal computer? 0 Yes 0 No 05BY 

- - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --



While such a split leaves the lower 
court ruling intact, it has no value as 
legal precedent. 

What Does This Mean to Us? 
For those of us with a recreational 

interest in the computer industry, 
there is little to lose and potentially 
something to gain from the change 
Congress has made in the copyright 
law and the possibility that the 
Supreme Court will increase the pat
ent protection afforded computer 
software. True, now that object code 
is clearly subject to copyright, you 
will be breaking the law if you copy 
your commerical BASIC interpreter 

Object code is now 
clearly subject to 
copyright laws. 

for a friend. But the added protection 
provided by the new copyright 
amendments may encourage more 
software development, giving ex
perimenters a wider selection of soft
ware products. It is even possible that 
vendors will begin to sell source code 
for microcomputer system programs 
(some even withhold information 
about useful program entry points) 

because the code will be protected by 
copyright. 

It is not clear to what extent the 
personal-computer market, a rel
atively small part of the overall 
microcomputer market, would be af
fected by a Supreme Court ruling that 
would enlarge the patent protection 
already granted to software-based in
dustrial processes. But I suspect that 
any change in the patent laws that en
courages innovation will increase the 
industry's interest in sources of in
novation-that includes the tinkerers 
who develop potentially marketable 
software purely for their own amuse
ment. • 

New Technology Clashes With Old Laws 

Over the decades, different laws 
have been developed to protect dif
ferent kinds of creative works. But 
computer software is not quite like 
anything that has preceded it. On 
the one hand, a software package 
may be thought of as a work of 
authorship. On the other hand, it 
is functionally mechanistic. Things 
are further complicated by the fact 

I ·� that it has become remarkably 
easy to copy large amounts of in
formation quickly. Of course, the 
easier it is to reproduce a protected 
work, the harder it is to protect it. 

The United States Constitution, 
in listing the powers of Congress, 
specifies that Congress shall have 
the power "to promote the prog
ress of science and useful arts, by 
securing for limited times to 
authors and inventors the ex
clusive rights to their respective 
writings and discoveries" [Article 
I, Section 8]. Congress has exer
cised this power by enacting patent 
and copyright laws. 

Patent law is set forth in Title 35 
of the United States Code. It 
affords strong protection, for a 
period of 17  years, to demon
strably useful, novel, and non
obvious inventions. Whereas 
copyright is designed to protect the 
"expression" of an idea or process, 
a patent is designed to protect in
ventions, which are products or 
processes in themselves. 
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Although patents have been 
awarded to software, the rigid 
standards of novelty and nonob
viousness have made application 
difficult. 

Similar confusion has existed 
with regard to the applicability of 
copyright laws. The disagreement 
among those caught up in the 
necessity of applying old laws to 
new phenomena was brought into 
focus during the 1970s as Congress 
attempted to overhaul the 1909 
copyright laws. 

Concurrent with the activity in 
Congress, a commission was 
formed in 1975 to address the 
copyright problems of data pro
cessing. CONTU (the National 
Commission on New Tech
nological Uses of Copyrighted 
Works) examined various existing 
laws that could, presumably, be modified to protect data bases and 
software. In 1978, CONTU issued 
its Final Report, a study that 
recommended appropriate changes 
to the copyright law, based on the 
results of its research. (Final 
Report, stock number 030-020-
00143-8, is available from the US 
Government Printing Office.) 

Although a new Copyright Act 
was passed in the fall of 1976 (ef
fective January 1, 1978), Congress 
decided that the implications of 
data processing and reproduction 
technology had to be further 

clarified before they could be pro
perly reflected in the new law. Ac
cordingly, a stop-gap paragraph 
was inserted which indicated that 
the old laws, though ambiguous, 
still pertained. Subsequent revision 
(most particularly the Computer 
Software Copyright Act of 1980) 
continues to provide inadequate 
protection. 

An interesting historical parallel 
to the debate over software protec
tion occurred in 1908, when the Supreme Court held that a piano 
roll was not a "copy" of music 
because it was not, for most pur
poses, humanly readable (White
Smith Music Publishing Co v. 
Apollo Co, 209 US 1). For similar 
reasons, it has been argued that a 
program itz object code lacks com
municative potential and might 
therefore be constitutionally un
copyrightable. But, as CONTU 
points out, copyright protection 
has been extended by the courts to 
such diverse works of autliorship 
as freight tables, interest tables, 
and lists of similarly meaningless 
five-letter code "words. " These 
works of authorship, like com
puter programs, are valued for 
their utility, rather than their 
artistic merit. 

Ross Olmsted 
58 Grand Ave, #20 
Oroville CA 95965 



WRITE FOR OUR 
CATALOG WITH FULL 
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The largest selection 
of software from the 
world's largest software 
publisher. 

DISK OPERATING SYSTEMS 

CP/M CONFIGURED FOR: 
APPLE I I  
DIG ITAL M ICROSYSTEMS FDC3 
DURANGO F-85 
HEATH H8 AND H89 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3812 
ICOM 4511 /PERTEC D3000 
INTEL MDS 
MICRO POLIS FLOPPY DISK 
MITS/ALTAIR 
MOSTEK M DX 
NORTH STAR 
OSI C3 
PRO-TECH HELlOS 
TRS-80 MODEL I 
TRS-80 MODEL I I  
TRS-80 MODEL I l l  
ZENITH Z89 

M P/M FOR INTEL MDS 

HARD DISK INTEGRATION MODULES 

CORVUS WITH APPLE I I  SOFTCARD 
CORVUS WITH S100 AND TRS-80 

MODEL I I  
ICOM 451 1 / PERTEC D3000 
KONAN PLUS CDC PHOENIX 
XCOMP SM/S PLUS CDC PHOENIX 
XCOMP DFC10 FOR PERTEC D3000 

SYSTEMS TOOLS 

BUG AND uBUG TRS-80 MODEL I I  
DESPOOL CP/M 
DISILOG CUSTOMIZATION 
DISTEL DISK 

EDIT UNLOCK 
EDIT-80 WORD-MASTER 
FI LETRAN XASM-18 
IBM/CPM XASM-48 
MAC XASM-65 
MACR0-80 XASM-68 
PASM XMACR0-86 
PLINK ZDT 
PMATE Z80 
RAID DEVELOPMENT 
RECLAIM PACKAGE 
SID ZSID 

TELECOM MUNICATIONS 

BSTAM BSTMS 

LANGUAGES 

ALGOL-60 NEVADA COBOL 
APL!V80 PASCAL!M 
BASIC-80 PASCAL!MT (COMPILER) PASCAL!MT + 
BASIC-80 PASCAL!Z ( I NTERPRETER) PL/1-80 
BDS C COMPILER SMAL/80 
CBASIC-2 S-BASIC 
CIS COBOL TINY C 
COBOL-80 TINY-C TWO 
FORTRAN-SO W'SM ITHS C 
KBASIC COMPI LER 
muLISP XYBASIC 
muSI M P  

LANGUAGE A N D  APPLICATION 
TOO LS 

BASIC UTILITY MOBS. DRS 
DISK MDBS. RTL 

DATASTAR M/SORT FOR 
FABS COBOL-80 
FORMS 1 FOR PEARL 

CIS COBOL QSORT 
FORMS 2 FOR STRING BIT 

CIS COBOL STRING/80 
MAGSAM I l l  SUPER-SORT 
MAGSAM IV ULTRASORT II 

\NORD PROCESSING SYSTEMS 
AND AIDS 

MAG I C  WAN D  TEX 
LETIERIGHT TEXTWRITER I l l  
M I CROSPELL WORD-STAR 
SPELLGUARD WORDINDEX 

DATA MANAGEMENT PACKAGES 

CONDOR M DBS.QRS 
HDBS WHATSIT? 
MOBS 

GENERAL PURPOSE 
APPLICATIONS 

CBS 
SELECTOR I I I-C2 
SELECTOR IV 

MAIL LIST APPLICATIONS 

MAILING ADDRESS (PTREE) 
MAIL-MERGE FOR WORD STAR 
NAD 
POSTMASTER 

BUSINESS APPLICATIONS 

ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR I I I-C2 
I NVENTORY (PTREE) 
I NVENTORY (SSG) 
PAYROLL (PTREE) 
PAYROLL (SSG ) 

PMATE : 
EDITOR ·IN- CHIEF 

' 'This new-generation text editor i s  bristling with features 
previously unavailable on microcomputers, making it ideal 
for virtually any program or data file editing. PMATE'S 
command set includEls expression evaluation, cond.tional 

branching, I/0 with prompting, and other programming 

language constructs. PM.ATE makes use of ll buffers for 

storage, and includes commands permitting work on more 

than one text at a time. Unique to PM.ATE is the facility for 

customizing. Keystroke functions can be redefined, and se
quences can be programmed to directly execute macros. 

Video commands can be changed, and macro functions can 

be written to emulate another editor, such as WORD
STAR TM or ELECTRIC PENCIL TM • PMATE provides full side

scrolling, and can be used with virtually ANY video 

terminal on the market. PM.ATE is an extraordinary editor, 
combining the power of TECO TM with the convenience of 
WORDMASTER TM . IF you use an editor, you need PMATE!" 
PMATE $195 
MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295 . 

NUM ERICAL PROBLEM -SOLVING 
TOOLS 

ANALYST 
FPL 
muMATH 

STATPAK 
T/MAKER 

OTHER SPECIALIZED 
APPLICATIONS 

DATEBOOK 
ESQ-1 M.ASTER TAX 
PAS-3 DENTAL 
PAS-3 MEDICAL 
PROPERTY MANAGEMENT (PTREE) 
STANDARD TAX 

BOOKS AND PERIODICALS 

APL-AN I NTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 

RECEIVABLE-CBASIC 
8080/ZSO ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 

LI FELI NES 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST 

ACCOUNTING-CBASIC 
STRUCTURED MICRO PROCESSOR 

PROGRAM M I N G  
U S I N G  C P/M-A SELF-TEACHING 

G U I D E  

ACCESSORIES 

D C  300 DATA CARTRIDGE 
HEAD CLEANING D ISKETIE 
FLIPPY D ISK KIT 
FLOPPY SAVER 

Program namos and computer names are generally 
trademarks or service marks of the author or manulac� 
turing company. 
All software products have specific requirements for 
hardware and additional associated software (e.g. op· 
era ling system or language). 
All Lifeboat software requires CPIM unless otherwise 
stated. 
All products are subject to terms and conditions of 
sale. 
Copyright © 1981 Lifeboat Associates. No portion of 
this advertisement may be reproduced without prior 
permission. 
The list of available formals is subject to change with· 
out nolice. In case of uncertainty, call to confirm the 
format code for any par/icu/ar equipment. 
Prices and specifications are subject to change with· 
out notice. 
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ADOS Mullivision . . . . . . . .  AT Digital Microsyslems . . . . .  At IMS 5000. . . . . . . . . . . .  RA 
AVL Eagle . . . . .  RB Durango F-85 . . . . . . . . . . .  AL IMS 8000 . . . . . . . .  A1 
Allair8800 . . . . . . . . . . . . .  Bt Oynabyte 088/2 . . . . . . . . .  At IMSAI VOP-40 . . . . . . . . . .  A4 
Altos . . . . . . . . . . . . . . . . . .  At Oynabyte 088/4 . .  . .At IMSAI VOP-42 . . . . . . . . . .  R4 
Apple CP/M t3 Sector . . . .  RG Exidy Sorcerer + Lifeboat IMSAI VDP-44 . . . . . . . . . .  R5 
Apple CP/M t6 Sector . . . .  RR CP/M . . . . . . . . . . . . . . .  02 IMSAI VOP-80 . . . .At 
BASF System 7t00 . . . . . . .  AD Heath H 8 +  Ht71H27 disk . . .  P4 ISC lnlecolor 
Blackhawk Micropolis Heath H89 + Lifeboat CP/M P4 8063/836018963 . . . . . . .  At 

Mod I I  . . . . . . . . . . . . . .  02 Heath H89 + Magnolia lntertec Superbrain DOS O.t R7 
Blackhawk Single Density . .  03 CP/M . . . . . . . . . . . . . . .  P7 lntertec Superbrain DOS 0.5 AJ 
CDS Versatile 38 . .  Ot Helios II . . . . . . . . . . . . . . .  82 lntertec Superbrain DOS 3.xRK 
CDS Versatile 4 . . . . . . . . . .  02 ICOM 2411 Micro Floppy . .  R3 lntertec Superb rain 00 . . . .  AS 
CDMPAL-80 . . .02 ICOM 3712 . . . . . . . . . . . . .  At Konlron PSI-80 . . . . . . . . . .  RF 
CSSN Backup . . . . . . . . . . . 11 \COM 38t 2 . . . . . .  · . . . . At MI1S 3200-3202 . . . . . . . . .  Bt 
Cromemco System 3 . . . . . .  At I COM 45t1 5440 Cartridge MSD 5.25 in . . . . . . . . . . . . .  RG 
Cromemco Z20 . .  . . . .  R6 CP/M 1 .4 . . . .Ot Meca Delta-t 5 .25 in . . . . .  P6 Delta Systems . . . . . .  At ICOM451t 5440 Carlridge Micromalion . .  .At 
Oigi-Log Microterm II . . . . .  RD CP/M 2.2 . . . . . . . . . . . .  02 Micropolis Mod I . . . . . . . . .  at 

Micropolis Mod II . . . . . . . .  02 
Morrow Discus. .  . .A1 
Mostek . . . . . . . . . . . . . . .  At 
North Star Single Density . .  P1 
North Star Double Density . P2 
North Star Quad Density . . .  P3 
Nylac Micropolis Mod I I .  . .  02 
Nylac Single Density . . . . .  03 
Ohio Scientific C3 . . . . . . . .  A3 
Onyx C800t . . . . . . . . . . . . .  T2 
Pertec PCC 2000 . . . . . . . . .  A1 
Processor Technology 

Helios II . .  . . . .  82 
Quay 500 . .  .AO 
Quay 520 . . . . . . . .RP 
RAIR Single Density . . . . . .  A9 
RAIR Double Density . . . . . .  AE 
Research Machines 5.25 in RH 

Lifeboat Associates, 1 651 Third Avenue, N.Y.,  N.Y. 1 0028 
(212) 860·0300 Telex: 640693 
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Research Machines 8 in . . .  A1 
Rex . . . . . . . . . . . . . . . . . .  03 
SO Systems 5.25 in . . . . . .  R3 
SO Systems 8 in . . . . . . . . .  At 
Sanyo 7000 5.25 in . . . . . .  RO 
Spacebyte . . . . . . . . . .A1 
TEI 5.25 in . .  . . . . . . . .A3 
TEl 8 in . . .At 
TAS-80 Model l 

STANDARD . . . . . . . . . .  A2 
TAS-80 Model l + FEC 

Freedom . . . . . . . . . . . .  AN 
TRS-80 Model l + 

Micromation . . . . . . . . . .  A4 
TAS-80 Model l + Omikron 

5.25 in . . . . . .  AM 

In Germany, 

1RS-80 Model l + Omikron 
8 in . . . . . . . . . . . . . . . . . .  At 

1RS-80 Model l + 
Shuffleboard 

1RS-80 Model II 
1RS-80 Model Ill 
Vector MZ 
Vector System B 
IJ1sta V-80 5.25 in. Single 

Dens . 
IJ1sta V200 5.25 in. Double 

Dens . . . . . . . . . . . . . . .  P6 
Zenith Z89 + Heath CP/M . P7 
Zenith A89 + Lileboat 

CP/M . 
Zenith Z89 + Magnolia 

CP/M . . . .  

lntersoft GmbH, Schlossgartenweg 5,  
D-8045 lsmaning Telephone 089/966-444 Telex: 5213643 isof 
In Switzerland, 
Lifeboat Associates GmbH, Aegeristr. 35, CH6340 Baar, 
Telefon: 042/31 2931, Telex: 865265 MICO CH 



Legal Protection for Computer 

Hardware and Software 

Picture the following: 
Tinkering at your home, you de

velop a program or hardware innova
tion that, you believe, can be sold for 
a handsome sum. When you consider 
marketing your development, justifi
able paranoia strikes, as it becomes 
painfully apparent that an unscrupu
lous competitor could easily copy 
your program (by exact reproduc
tion) or hardware (by duplicating the 
schematic diagram or by employing 
reverse engineering). 

Question: How can a hobbyist or 
small businessman, with limited re
sources, guarantee that the law will 
provide protection against such un
fair competition 7 

Answer: There are no guarantees. 
Patents, copyrights, and trade se

crets are the three basic forms of legal 
protection that are primarily applic
able to computer-related innovations. 
Unfortunately, there is no single form 
of protection for all the different 
varieties of hardware and software 
that is entirely satisfactory to the 
small businessman. In fact, this also 
applies to large businesses with vir
tually unlimited resources. 

About the Author 
Stephen A Becker has a master of science 

degree in electrical engineering. He has been 
granted two patents for his work in electronic 
control systems while working as a research 
engineer. After obtaining a law degree in 1975, 
he entered the field of patent law. Attorney 
Becker specializes in the protection of intellec
tual property innovations, with particular em
phasis on computers, and is a partner in the 
patent law firm of Lowe, King, Price & Becker. 
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The following discussion provides 
some general legal background on a 
very complex and growing subject. 
However, I encourage you to confer 
with a patent attorney (registered 
with the United States Patent and 
Trademark Office) who specializes in 
all forms of intellectual property pro
tection, prior to entering the market
place. Also remember that this dis
cussion concerns US law only. If you 
have an international market, profes
sional advice is even more essential. 

Patents 
Patents provide a formidable pro

tection for innovations that meet the 
rather stringent legal requirements of 
patentability. The right to a patent is 
fragile and can be lost by certain 
avoidable acts, such as public disclos
ure or an offer for sale more than one 
year before the patent is applied for. 
A patent, once granted, gives the pat
ent owner the exclusive right to make, 
use, or sell the patented innovation in 
this country for 17 years . The patent 
owner has the right to stop others 
from infringement and collect dam
ages even if the infringer later devel
oped the same invention indepen
dently. After the 17-year period has 
expired, the innovation is considered 
to be in the public domain and avail
able to all without limitation. 

In order to qualify for a patent, the 
invention must be new, useful, and 
unobvious in view of existing tech
nology. In fact, before a patent is 
granted by the United States Patent 
and Trademark Office, a patent ex
aminer conducts technological re-

search to determine whether the in
vention is adequately different from 
the existing technology to merit an 
award of "Letters Patent . "  About one 
dozen patent examiners, who special
ize in computer technology, work for 
The Patent and Trademark Office. 

Unfortunately, the procedure of 
applying for a patent is very expen
sive. In most cases, a patent attorney 
or agent must be retained to prepare a 
patent application and to submit ar
guments in favor of patentability be
fore the Patent and Trademark Office 
during the approximately 18-month 
period of examination. During this 
time no patent protection exists. Pat
ent rights are created only when a 
patent is actually issued. Further
more, there is no guarantee that you 
will receive a patent. The Patent and 
Trademark Office may rule that the 
invention does not qualify for patent 
protection. They may do this for one 
of two reasons: because the invention 
is not the type that patents are de
signed to protect (eg: mathematical 
algorithms) or because the invention 
is simply too close to existing tech
nology to be considered "unobvious ."  

I t  i s  definitely possible to  obtain a 
patent on hardware innovations, such 
as peripherals, interface circuitry, or 
construction techniques. There is con
siderable uncertainty, however, con
cerning what types of computer soft
ware, if any, can be protected by a 
patent . In 1972 and 1978, Supreme 
Court litigation between patent ap
p l ica n t s  and  the Pa tent and 
Trademark Office resulted in denials 
of patent protection on programs that 
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ATARI 
Special 32K 800 System 

800 w/32K, recorder 
star raiders, joystick . . . . . . . . . .  $970 

800 ( 16K) • . • • . . . . . • . . . • • • $770 
400 . • • . • • • • • . . . . . . • . . . • • •  Call  
810 Disk Drive . . • . • . . • • • • • • •  Call 
825 Printer • . • . . • • . • • • . . . •  $71 0  
850 Interface • . • . . . . . . . . . . •  $155 
410 Recorder . . . . . . . . . . . . . . . . . . $70 
830 Modem . . . . . . . . . . . . . . . .  . .  . $1 40 
Star Raiders . . . . . . . • • . . . . • $ 45 
16K Memory . . . . . . . . . . . . . . . . . .  S 90 
32K Memory . . . . . . . . . . . . . . . . $151J 
Software • . • • • • . • • . • . .  From $ 1 0 
IIODEIIS 
Novation 

CAT . • . • • . • . • . . • • • • • . •  $155 
0-CAT • . • . . . . . . . . . . . . . .  $155 

SUFI WARE 
Centa Systems 

C BASIC . . . . . . . . . . . . . . . . . . . .  Call 
CP/M . . . . . . . . . . . . . . . . . . . . . . .  Call 

VIDEO TERMINALS 
Adds 

Viewpoin t  . . . . . • . . . . . . . . . . . .  Call  
So roc 

10 1 20 • • • • • • . . . • • . • . . . . .  Call 
10135 • . . . • • • • • . . . • . . . . •  Call 
10 1 40 • . • . . . . • . • . . . . . . . Call 

Televldeo 
912  B • . . • • • . . • . • . . • . . • .  $699 
9 1 2  c . . . . . . . . . . . . . . . . .  $699 
920 B • . • • • • . • . • • . • . • . . •  $749 
920 c . . . . . . . . . . . . . . . . .  $749 
950 • . . . • • • • • • . • • • • . . • •  Call 

Zenith - Z - 19 • • • . . . . • • . • . .  $789 
PRINTERS 
Centronics 

737 Serial • • . . • . . . • . . . . • Call COMPUTERS 737 Paral le l  . . • • . . . • • . • . • Call 
Cltoh . . . . . . . . . . . . . . . . . . . . . . . . . Call Altos . . . • . • . . . . . . . . . . . . • .  Call 
Diablo • • • • • • • . . • . . • • . • . • •  Call Northstar . • • • . • • . . • . . . • . . .  Call 
Epson 

MX-80 . . . . . . . . . . . . . . . . . . . . .  Call 
MX-70 . . . . . . . . . . . . . . . . . . . . . Call 

MPI-88G . . . . . . . . . . . . . . . . . . . . . . Call 
NEC 

551 0 . . . . . . . • . • . . . . . . .  $2672 
5520 • • • . . • • . . • . . . • . . .  $2955 

Okldata 
Mlcroilne 80 . . . . . . . . . . . . . . . .  $420 
Mlcrollne 82 . . . . . . . . . . . . . . . . $620 
Mlcrollne 83 . . . . . . . . . . . . . . . .  $923 

Qume 
5/45 RO . . . . . . . . . . . . . . . . . . . $2684 
5/45 KSR . . . . . . . . . . . . . . . . . .  $3081 
5/55 RO . . . . . . . . . . . . . . . . . . . $2863 
5/55 KSR . . . . . . . . . . . . . . . . . .  $31 44 

Texas Instruments 

lntertec Data 
Superbrain 64K 0/0 . . . . . .  $2777 

Commodore 
8032 . . . . . . . . . . . . . . . . . . . $1 498 
8050 . . . . . . . . . . . . . . . . . . . $1 498 

DISKETTES 
Memorex . • . . . . • . . . . • . • . • . Call 
BASF . . . . . . . . . . . . . . . . . . . . . . . . .  Call 
Scotch 
5%-0, 10, 1 6  Sector 
8"-0, 32 Sector 

MONITORS 

(Qty 1 00) $250 
(Qty 1 00) $260 

APF - 9" Mon itor . . . . • . • . • . •  $1 15 
Sanyo - 9"  Monitor . . • . • . • . • $165 
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We Buy and Sell Used Equipment 
Experienced Equipment 

Centronics 779 . . $450 

Teletype Model 40 
(New) . . . . . . .  $2750 

Hazeltine 1 51 0  . .  $650 

Hazeltine 1 420 . .  $600 

Centronics 730 . .  $375 

Comprint 912  . . .  $275 
Atari 820 printer . $400 
Soroc . . . . . . . . .  $500 
Tl 810 Basic . . .  $1200 
Diablo, NEC, Qume 

. . . . . . . .  from $2100 
Axiom 801 HS . . .  $250 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
(602) 954-6109 
1-800-528-1054 

810 Basic • . . • • . • . . • • . • .  $1 516  
810  Loaded . . . . . . . . . . . .  $1 739 
820 KSR Basic • • . • . . • . • .  $1 732 
820 KSR Package • . • • • • .  $1 9 16  

Personal checks wilt delay shipping two weeks. Store Hours: Tues.- Friday 1 0..6 MST Saturday 10..5 MST 
Prices ref lect 3% cash d iscount.  Product shi pped in  factory cartons with man ufactures 
warranty Add 2%, a m i n i m u m  of $5, for sh ipp ing  and hand l ing .  



are essentially mathematical algo
rithms, such as numerical conversion. 

But in more recent cases (in 1980 
and 1981) the Supreme Court begged 
the question of whether or not other 
types of software may be patentable . 
The Court of Customs and Patent 
Appeals (CCPA), which reviews Pat
ent and Trademark Office decisions 
and is highly regarded for its com
petence in patent matters, has held 
that certain other types of software 
may be patentable. Issuance of pat
ents has been denied by the CCP A 
only on software that is essentially al
gorithmic in nature. Thus, it is still 
unclear what types of software will 
ultimately be considered patentable if 
and when that broad issue is con
sidered by the Supreme Court. 

On the other hand, the courts have 
held that inventions are not unpatent
able merely because they involve pro
gramming. For example, consider a 
microprocessor-based system that is 
programmed to operate with an array 
of sensors to monitor a physical pa
rameter in a unique way and to pro
cess sensor-generated data in accor
dance with a stored program, gener
ating machine-control signals. This 
system is patentable if it satisfies the 
three basic criteria of novelty, useful
ness, and non-obviousness. Thus, pat
ent protection is available to comput
er-related innovations involving pro
gramming so long as the invention is 
in the overall system and not solely in 
the program. 

Because the costs involved in ob
taining patent protection are high and 
the law of software protection is still 

uncertain, I do not recommend patents 
as an avenue of protection of pro
gramming by the personal computer 
experimenter or small businessman. 
However, if the invention involves 
more than just programming (eg: a 
complete system involving program
ming, or a new piece of hardware) 
and there is a significant commercial 
potential associated with the inven
tion, then Letters Patent should be 
considered to increase the likelihood 
of success in the commercial environ
ment. 

Copyrights 
A copyright' is essentially the right 

of an author to control the copying of 
his or her work by others. It is applic
able to computer software but not 
hardware. A copyright is easy and in
expensive to obtain. It must include 
the following comment at the start of 
the program: 

© < name of copyright owner > 
< date of first publication > ,  

© John Doe 1979 

In order to perfect the copyright, as 
is necessary before a copyright in
fringer can be sued, the copyright 
must be registered with the Copyright 
Office by filling out a FORM TX. 
(The address is : United States Copy
right Office, Library of Congress, 
Washington DC 20559. )  After you fill 
it out, mail it with two copies of the 
program as originally published (or 
publically disseminated) and a $10 
registration fee . 

If the program is on magnetic tape 

or other non-readable form, a print
out must also be deposited. Even if 
you do not register the copyright, 
you are required to deposit copies 
with the Copyright Office within 
three months of the date of first 
publication of the program with the 
copyright notice. 

As a practical matter, however, 
there is no penalty for non-deposit in 
the absence of registration, unless the 
Copyright Office specifically de
mands a deposit .  Details on software 
registration can be obtained directly 
from the United States Copyright 
Office or from an attorney specializ
ing in intellectual property law. 

The term of a copyright extends 
throughout the lifetime of the author 
plus SO years. In the case of a work 
made for hire, the term is the earlier 
of two periods : 75 years from the 
year that the work (ie: program) was 
published, or 100 years from the yeat 
that the program was written . 

Although the cost and effort of ob
taining a copyright on software are 
minimal, and although there is vir
tually no time delay or uncertainty 
(as in patents), a copyright offers sub
stantially less protection than a pat
ent .  First, the copyright covers the 
"expression" (ie : program listing) of 
software but not the idea, procedure, 
or concept underlying the software . 
A competitor could, for example, use 
the copyright owner's basic pro
cedure or method of solution without 
infringing the copyright if a different 
but equivalent program is developed. 
Also, the copyright owner is provid
ed no protection against competitors 

6809 SYSTEMS � 6809 SYSTEMS � 6809 SYSTEMS � 6809 SYSTEMS 
Featuring the GIMIX mainframe with 3 0  amp C. V .  ferro-resonant power supply: fifteen 5 0  pin and eight 3 0  pin slot Mother Board: 
2 Mhz CPU with time of day clock & battery back-up, 1 K  RAM, 6840 programmable timer, provisions for 951 1A  or 951 2 For further information.  pricing and brochures. contact: 

Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. 
VARim: you can have 32KB, 56KB, 1 28KB and up of static RAM. You can use 5" and/or 8" disk drives, single or double 0Zl r-1m1X1nc. 
density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or I I ltil 
parallel 1/0 cardS. 

'"""" Tho Company that do/Ire,. 
EXPANDABILITY: You can add memory, 1/0s, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other Quality Etect•onic products since 1975. 
hardware now or in the future to this SSSO bus structured system from GIMIX or other SSSO bus compatible manufacturers. 1 337 WEST 37th PLACE, CHICAGO, IL 60609 
SDFIWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S OS-9 operating systems. A wide (312) 927·5510 • TWX 910·221 -4055 
variety of software and languages is available for these systems. . . . 
QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- GfMfX and GHOST are regrstered trademarks 

ponents are used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors 
of GIMIX Inc. 

and all necessary instructioo and documentation. Flex and Uniflex are trademarks of Technical Systems 

GIMIX designs, manufactures and tests, in· house, their complete line of products. Complete systems are available to fit your Consultants Inc. OS9 is a trademark of Mrcroware Inc. See 

needs. Please contact the factory if you have any special requirements. !heir ads lor olher GIMIX compatible soflware: 

For G I M I X  compatible software see Technical Systems Consultants ad page 77 and M icroware ad page 242. 
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Eyri ng Research I n stitute, I nc . ,  
authors o f  T l 's POWE R BAS IC® 
a n d  U N I V E RS ITY BAS I C® ,  i s  
pleased to re l ease d evelopment 
software for use o n  t h e  TM 990 
mi crocom puter m od u l es .  PDO S/ 
EXPRES@I is a powe rfu l m u lti-user,  
m u lti-tas k i ng o pe rat i n g  syste m  
designed for d evelopment,  scien
tif ic and i n d u strial ap pl icat ions .  

The PDOS/EXPRES@I system i n 
c ludes:  

• 8k byte PDOS m u lti-task i n g  
o pe rat i n g  system 

• Adva nced E X P R E S S  BAS I C  
l anguage i nterpreter 

• Stand alone run m od u l e s u p
port 

PDOS s u p po rts u p  to 1 6  con
curre nt user tas ks with pr iorit ized 
ro und rob i n  c loc k  swap pi ng. U p  
t o  3 2  c o n t i g u o u s  o r  n o n 
contiguous f i l es can be si m u ltane
ously open i n  seq u e nt ia l ,  random, 
s hared and read only  access 
modes. Large o r  small  flop py 
disks,  b u bble m e m o ry, hard d i s ks 

"After having wo rked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com-
bination. The true multi-user, 
multi-tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 
are being used simultaneously for 
controlling labo ratory apparatus 
taking and reducing data . . .  We 
are enthused by the product . . .  " 

Tom Ochs 
Assistant Research Professor 
Desert Research I nstitute 

and extended memory capab i l it ies 
of u p  to 256k bytes are handled by 
t he o perat i ng system . Named fi l es 
o n  256 d i rectory l evels are eas i ly 
accessible from EXPRES BAS I C  and 
asse m b l y  l a n g u age p ro g ra m s .  
Disk f i les are t ime stam ped with 
d ate of creation and last update.  
1/0 d rivers are a s imple exten sion 
to t he PDOS f i le  structu re. 

The EXPRES BAS I C  i nterpreter 
u s e s  adva nced i n t e r p ret i n g  
t e c h n i q u e s  w h i c h  a p p ro a c h  
exec ution speeds o f  com m o n  
th readed code com p i l ers wh i l e  
mai ntai n i ng t h e  high ly advantage-

�------�--------

o u s  i nteractive ap proach to p ro
gram d eve l o p m e nt .  Other fea
t u re s  i nc l u d e :  

• M u lti- l i ne rec u rsive fu nctions 
with l ocal variables 

• Vari able names of u n l i m ited 
l ength 

• Reverse Pol i s h  pseu do-sou rce 
toke n storage 

PDOS/EXP RES@I is avai lable  for 
e ither an EPROM based system or 
a RAM based system . A handsome 
250 page Ope rator  Reference 
Man ual  walks yo u t h rough the 
feat u res and use. Al l fo r an attrac
tive p rice of $1 500.00 * .  

O r d e r  yo u r  P D O S / E X P RES(!MJ 
software from yo u r  nearest au
t h o rized Texas I n str u m e nts d i s
tri b utor o r  contact Eyri ng Research 
I n stitute, I n c .  for fu rther i nfo rma
t ion and a free col o r  b roc h u re .  
Write or cal l  Eyri ng Research I n
stitute, I nc . ,  Software Marketi ng 
Dept . ,  1 455 West 820 N o rt h ,  
Provo, Utah 84601 , ph one (801 ) 
375-2434. 

� Eyring Research I nstitute, I n c.  • u .s.  price, subject to 
change without notice 
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who independently develop the same 
program; a copyright offers protec
tion only against actual copying. 

This may be enough protection for 
many computer programs. But the 
form of expression of a program is 
often critical and modification of that 
expression often destroys or substan
tially reduces its utility. I recommend 
that programmers routinely include 
the copyright notice in a comment 
statement at the start of each program 
prior to distribution, and postpone 
registration of the copyright until a 
lawsuit for copyright infringement is 
contemplated. 

A word of caution concerning copy
rights: there is presently some uncer
tainty whether, and to what extent, 
computer programming is a proper 
subject for copyright protection. An 
early attitude was that programs 
could not receive copyright protec
tion because they are part of a ma
chine rather than a literary work. 
Present sentiments, however, are that 
at least the "expression" of the pro
gram should be protectable by copy-

right. This issue may soon be settled 
because Congress is expected to con
sider subcommittee recommendations 
to amend the Copyright Act. 

(Editor's Note: Source listings are 
unequivocably covered by copyright 
laws, but the extent of copyright pro
tection as it is applied to programs in 
other forms is less clear. For further 
explanation, and a discussion of Su
preme Court rulings regarding soft
ware patents, see "Washington Tack
les the Software Problem, "  page 128.) 

Trade Secrets 
A trade secret is commonly defined 

as a formula, process, mechanism, 
compound, or compilation of data, 
not patented, but known only to cer
tain individuals using it in business to 
obtain a commercial advantage. In 
order for there to be a trade secret 
that will be enforced by the courts, a 
secret must exist and there must be a 
duty on the part of all persons who 
learn the secret not to disclose it. 
Confidential relationships are gener
ally established between employers 

and employees or between businesses 
cooperating in a technical develop
ment by a type of contract known as 
a confidential disclosure agreement. 
For example, if you, a small business
man, wish to submit your unpatented 
innovation to a corporation for eval
uation you may request that a corpo
rate officer sign a confidential dis
closure agreement. Such an agree
ment states that the corporation 
agrees to use your disclosure only for 
the purpose of evaluation and to dis
close it outside the company only 
with your express written approval . 
The agreement will require the com
pany to bind all its employees to con
fidentiality. However, the agreement 
must not be too restrictive to prevent 
the company from properly evaluat
ing your innovation. Some compa
nies may not be willing to sign a con
fidential disclosure agreement and, 
in fact, may even require you to agree 
to non-confidentiality before they 
will review an outside innovation. 

A trade secret automatically exists 
between a patent applicant and the ;;;;;;=============================;;--, Patent and Trademark Office during 

ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 
and Computer Corporation o.f America 

Purchasing from the Schedule will save you the time 

consumed by the bid process. Products shipped throughout 

the United States and world-wide. Visit or write any of our 

stores for more information or to receive our catalogue of 

products represented. 

ComJ!lders, I • • • • • • • • • • •  
the dependable store 

257 West Street, Annapolis, MD 2 1 401 - (30 1 )  268-6505 
1 3A Al legheny Avenue, Towson, MD 2 1 204 - (30 1 )  296-0520 

9330 Georgia Avenue, Silver Spring, MD 209 1 0 - (30 1 )  588-3748 
or Call (30 1 )  268-5801 

Career Opportunities A vailable * An Equal Opportunity Employer 
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the period of examination of the pat
ent application. The Patent and 
Trademark Office is required by law 
to maintain the application in secre
cy. 

The Coca-Cola formula is an exam
ple of a successful trade secret which 
has never been patented and is known 
only to some internal personnel. For a 
trade secret to exist the subject matter 
must, in fact, be maintained in secre
cy. But trade secrets are easy to lose. 
Once the secret becomes public, for 
example, legal protection is lost. It  
may become public through your own 
carelessness or through commonplace 
and legal competitive means, such as 
reverse engineering. A trade secret is 
not lost, however, if a competitor ob
tains the secret by unfair means, such 
as industrial espionage. The courts 
are filled with lawsuits involving 
piracy of trade secrets-including 
cases that involve theft of software 
and data by such means as tapping 
communication lines. 

One advantage of trade secrets, in 
contrast with either patents or copy
rights, is that the trade secret exists as 



Software Professionals 

At General Electric we're 
using computers in ways 
no one thought of before. 

If you are looking for exciting technical chal- will be working in the following Data Proces
lenges coupled with excellent growth oppor- sing Environments : 
tunities join General Electric's Space Sys- • 3033 • JES 2 
terns Division. Help us develop large scale, • 3081 • ACF/NCP 
distributed, information processing systems • VAX 1 1 / 780 
requiring innovative design approaches. You • MVS 

• ADABAS 

Entry level and Sr. positions available for : 

MVS Systems Programmers 
Perform SYSGENs, maintain and tune 
MVS. Select and install program products. 
Develop MVS enhancements, H/W-S/W 
interfaces, and 3705 telecorruilunications ap
plications. 

Math Analysts 
Perform modeling for simulation of complex 
command and control systems. Solve opera
tional research problems and develop algori
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro
grams to generate study data to aid analysis 
and trade-offs. 

Computer Systems Architects 
Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on-line information management ap
plications. Duties include selection and speci
fications of: 

• Computer Hardware 
• Operating Systems 
• Data Management Systems 
• Telecommunications Systems 

For your convenience, a postage-paid reply 
card has been provided. One .of our Technical 
Managers will contact you promptly. 
Or, if you prefer, you may respond by sending 

Data Base Designers/ 
Administrators 
Perform data base design-administration and 
implementation tasks for large scale data 
systems using state-of-the-art data base man
agement tools. Analyze data base require
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities. 

Scientific Programmer/ Analysts 
Perform start-to-finish, state-of-the-art S/W 
development for large scale, high technology 
programs. Develop geometric and operations 
research related designs that involve chal
lenging data handling requirements. Growth 
opportunities available include entry level to 
Project Leader positions for those with dem
onstrated leadership/technical skills. 

a resume or letter to : Mr. William E. Sarno, 
Dept. VF-31-E, General Electric Space Sys
tems Division, Valley Forge Space Center, 
Goddard Blvd., Ring of Prussia, PA 19406. 

Applying computers to make our most important product: Progress 

G E N E R A L . E L E C T R I C  
GE takes pride in being an equal opportunity employer, rn/f 
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Circle 97 on inqu iry card. 

Your Wholesale source for Floppy 
Disks and Computer Software 

VERBA TIM & MEMOREX 
Soft Sector for TAS-SO , Apple , 
Superbra in  
Memorex 3401 . . . . . . . . .  $24.95 
Verbatim 525-01 . . . . . . . .  $26.95 
1 0 Sector for NorthStar 
Memorex 3403 . . . . . . . . .  $24 . 95 
Verbatim 525- 1 0  . . . . . . . .  $26 . 95 
1 6 Sector for Vector, M icropolis 
Verbatim 525-1 0 . . . . . . . .  $26 .95 
Soft Sector, Double Sided for 
Superbra in  Quad , 
Cromemco CS-2 Quad 
Memorex 3421 . . . . . . . . .  $36.95 
Verba tim 550-0 . . . . . . . . .  $38 . 95 
1 0  Sector, Double Sided Quad 
NorthStar 
Memorex 3423 . . . . . . . . .  $36 . 95 
Verbatim 550-1 0 . . . . . . . .  $38. 95 
S" I B M  SO 
Memorex 3062 . . . . . . . . .  $29.95 
Verbatim 34-1 000 . . . . . . .  $32.95 
Digital Research * e 
CP/ M 2 . 2  Northstar . . .  $1 44 / $25 
CP/ M 2 . 2  Crome mco . .  $1 S4 / $25 
PL/ I -SO . . . . . . . . . . . .  $449 / $35 
MAC . . . . . . . . . . . . . . .  $ S0 / $1 5  
SI D . . . . . . . . . . . . . . . .  $ 60 / $1 5  
Z-S I D  . . . . . . . . . . . . . .  $ 90 / $1 5  
TE.X . . . . . · . . . . . . . . . . . $ 65 / $1 5 
DeSPOOL . . . . . . . . . . .  $ 40 / $1 0  
Microsoft 
Basic-SO . . . . . . . . . . . .  $2S9 / $30 
Basic Compi ler  . . . . . .  $329 / $30 
Fortran-SO . . . . . . . . . .  $37 9 / $30 
Cobol-SO . . . . . . . . . . .  $569 / $30 
Macro-SO . . . . . . . . . . .  $1 39 / $20 
Edit-80 . . . . . . . . . . . . .  $ 80 / $20 
Micropro 
Word Star . . . . . . . . . . .  $31 9 / $40 
Ma i l /  Merge . . . . . . . . .  $1 09 / $25 
WordStar I Mai l -Merge . $429 / $65 
OataStar . . . . . . . . . . . .  $27 4 / $35 
Word-Master . . . . . . . .  $1 1 4 / $25 
Peachtree 
General ledger . . . . . .  $399 / $40 
Acct Receivable . . . . . .  $399 / $40 
Acct Payable . . . . . . . .  $399 / $40 
Payroll . . . . . . . . . . . . .  $399 / $40 
Inventory . . . . . . . . . . .  $399 / $40 
Property Mgt. . . . . . . . .  $849 / $40 
C. P .A .  Cl ient W rite . . . .  $849 / $40 
Mai l inq Address . . . . . .  $298 / $40 
* with Man . • Man .  
- -Mos� �e�n� �� �tC::k- f�r �;����a�e -de·li;er; Fa�t�ry-s;ai�j c�r�o�s- [ 

-n'/ lull factory warranty NYS resrdents add appropnate sales tax 
Puces do not llltlude shrpprng VISA and Master Charge ildd J"o 
C 0 0 orders requne 2S"., deposrt Prtees subtect to cha:�ge wrthout 
nohce 

Com puters 
Wholesa le  
P 0 Box 1 44 Cami l l us, NY 1 303 1 - I� � (315) 472·2582 ,,__ 
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long as the secret is maintained; it 
does not expire after a predetermined 
finite lifetime. There are no formal 
procedures, applications to fill out, or 
government fees to pay to establish a 
trade secret. Furthermore, there are 
no delays because the trade secret be
comes enforceable as soon as it exists. 

Unless you are in a position to 
maintain your software in secrecy 
and to bind all parties involved in 
confidentiality by contract, a trade 
secret is · apt to be lost through in
advertence or by acceptable competi
tive efforts. For example, in the 
absence of restrictive licensing, there 
are no legal means to prevent a com
petitor from purchasing your soft
ware for the purpose of reproducing 
it for sale to his own customers . Of 
course, if the printout carries the 
copyright notice and the program is 
copied by the competitor verbatim, 
you will have a claim for copyright 
infringement following registration of 
your copyright with the Copyright 
Office. 

Trade secret protection is at best 
very risky and can be lost for any 
number of reasons both inside and 
outside your control. In addition, 
there is some conflict between copy
right law and trade-secret law since 
copyright protection is based upon 
publication, whereas trade-secret pro
tection prohibits publication. There
fore, care must be taken to indicate 
that there is no presumption of pub
lication of programs carrying the 

. copyright notice that are distributed 
under restrictive licenses or confiden
tial disclosure agreements. Even then, 
once the program is deposited with 
the Copyright Office, trade-secret pro
tection may be lost. 

Protection 
The type or types of protection that 

should be considered for programs 
and computer-related developments 
depend upon several factors. These 
are: 

• the nature of the development, that 
is, whether it is basically a mathe
matical algorithm of some other type 
of program or computer-based sys
tem merely involving programming 

• the commercial importance of the 
invention 
• the commercial lifetime of the in
vention 
• the importance of exclusivity in the 
marketplace 

Patent protection should be con
sidered for hardware, or for comput
er-based · systems, when the novelty 
involves more than merely the pro
gramming, if there is significant com
mercial potential and there is a com
mercial lifetime of at least several 
years. 

Software should bear the copyright 
notice, despite uncertainties in the 
law, and I even recommend applying 
the copyright notice to printed-circuit 
boards to protect direct copying of 
circuit layouts. Trade secrets should 
be relied upon only when you are in a 
position to actually maintain your 
software or hardware systems in se
crecy and bind your employees to se
crecy and customers by contract; this 
is generally not practical where public 
sales are made. An old practice for 
maintaining circuitry in secrecy has 
been to embed the circuitry in epoxy, 
to prevent reverse engineering by in
spection. It may even be necessary to 
embed small metal particles in the 
epoxy to prevent inspection by X-ray 
photography. Obviously, this ap
proach is impractical for the small 
businessman working in the public 
market . 

Whenever possible, software should 
be sold under restrictive licenses be
tween you and your customers. Under 
the license terms, the software re
mains your property, while the cus
tomer is permitted to use it but not re
produce the program for use by others. 
A patent attorney will be able to draft 
a restrictive license to meet your par
ticular requirements. 

Most patent attorneys are also en
gineers who specialize in all areas of 
intellectual property, such as patents, 
trademarks, copyrights, and trade se
crets; they are in a position to devel
op a portfolio of intellectual property 
protection suitable to your particular 
needs. I strongly recommend that you 
consult one before you attempt to 
market any product .  • 



The talk of the town! 
General Instrument's new 
VSM2032 has made speech 
synthesis the talk of the 
town. In fact it speaks so well 
we named it Orator.™ 

The VSM2032, a complete speech 
system,  is immed iately available. 
It needs only a power source and 
speaker to start talki ng . . .  in less 
than an hour you can hear it 
speak, fluently, with a 32 word 
calculator I c lock vocabulary that 
combines to form over one bi l l ion 
phrases.  

You can use the Orator mod ule 
as a stand alone voice system 
or interface it with industrial 
equipment, vending machines, 
instrumentation, arcade games, 
computers or warning devices. 

More than the spoken word. 

With Orator you get a lot more 
than talk. General  I nstrument's 
state-of-the-art technology uti l izes 
Linear Predictive Coding (LPC) for 
speech data compression with 
minimum ROM support. And to 
obtain truly natural speech, a 1 2  
pole cascade filter i s  used to 
implement a mathematical model 
of the human vocal tract so that 
Aunt M ary sounds exactly l ike 
Aunt Mary and not l ike Uncle 
Walter. 

Now. Talk's cheap. 

Simplified d igital interfacing . . .  
immediate avai labi lity . . .  high voice 
qual ity . . .  low price . . .  make Orator 
VSM2032 an attractive and 
feasible way to make your product 
speak. At a cost of $99 ( signifi -

ESISVSMM2032 DDULE 

cantly less in production 
q uantities ) ,  you can't afford not to 
hear Orator' And you can choose 
from standard vocabularies or 
your own vocabulary for orders of 
250 or more modu les. 

The final word is  up to you.  The 
VSM2032 is available now from 
these distributors, Advent, Anthem, 

GENERAL 
INSfRUMENf 

Arrow, Diplomat, Future, Hal lmark, 
Pioneer and VS I .  Or write Module 
Products Dept. ,  Microelectronics 
Division, General I nstrument 
Corporation, 600 West John St., 
H icksvi l le ,  New York 1 1 802. 

We help you 
compete.® 



Software Revie"" 

Dancing Demon 
from Radio Shack 

Radio Shack's latest addition to its 
games line is a fantastic graphics and 
sound game called Dancing Demon. 
The author of this well-designed gem 
is Leo Christopherson-the creator of 
Snake Eggs and Bee Wary, those won
derfully graphic but nonsensical 
games . 

Dancing Demon is a fairly sophisti
cated music-generating program 
which uses carefully synchronized 
moving graphics and impressive 
sound. 

Written in BASIC, the game places 
you in the role of agent! operator of 

At a Glance-------1 
Name of software package 
Dancing Demon 

Type of package 
Game 

Manufacturer 
Radio- Shack 
1600 Tandy Center 
Fort Worth TX 76102 

Price 
$9.95 
Format 
Cassette tape 

Language used 
BASIC 

Computer needed 
TRS-80, Level II BASIC, 16 K pro
grammable memory 

Documentation 
13 pages, 8V2 by 11 inches 

Of interest to 
Children, parents and grown-ups who 
are kids at heart 
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Elizabeth Cooper and 
Yvon Kolya 

POB 22 
Peterborough NH 03458 

an ex-devil called the Dancing 
Demon. As his agent you must 
choreograph his dance steps to music 
you compose . 

The documentation is careful to ex
plain that the demon is rather dim
witted and understands only a special 
code for the music and dance steps. 
This code assigns one note to each 
letter of the alphabet. Covering a full 
two octaves (25 notes total) the "A" 
key equals low C and the "Y" key is 
equal to high C .  The "Z" key is 
reserved for rests between notes. 

After selecting the demon's music, 
you are given the opportunity to 
choose his dance steps. (If you wish, 
you can select the dance steps first; 
the order is up to you. )  The same 
simplistic approach is also used for 
this procedure. The letter "A" 
represents Step 1, the letter "B" 
represents Step 2, and so forth to the 
letter "Z," a total of 26 different steps. 

The instructions are clear and to 
the point; at times, they are clearly 
geared towards young children. 

The program is as easy to under
stand and the documentation is clear
ly written. After CLOADing it and 
typing RUN, you see the main pro
gram menu. The menu options are: 

1 .  Compose your own music 
2 .  Create your own dance routine 
3. Make the demon perform the pro 
gram in memory 
4 .  Save your show to tape 
5 .  Load a show from tape 
6. Make the demon perform the first 
preset show 
7. Make the demon perform the 
second preset show 

The last two options are usually the 
first ones chosen. These two opening 
numbers give a good example of the 
capabilities of the demon and are 
quite entertaining. 

Continuing up the menu in reverse 
order, you have the option to LOAD 
(from tape) a show previously com
posed, or to save to tape a show you 
have just perfected. Both of these op
tions are arranged simply so children 
should experience little difficulty. 

Option three lets you play the 
show currently in memory. You are 
asked two questions: The first ques
tion asks for a speed factor, which 
determines how fast the music plays, 
and how fast the demon executes the 
dance routine. Any number between 
1 (super fast) and 255 (very slow) 
may be entered. 

The second question asks how 
many performances of this routine 
you wish to see. Again, you may 
answer with a number between 1 and 
255. 

After you've answered the ques
tions the screen displays the theater 
stage, the curtain rises, and the 
demon starts his performance. 

Option two lets you program the 
dance steps to be used by the demon. 
The steps have enough variety to be 
entertaining and yet the differences 
are subtle enough so that any com
bination of steps will result in a credi
ble dance routine. Since the steps are 
designated by letters of the alphabet, 
you can amuse yourself by typing in 
actual sentences and watching how 
these are translated into movements 
by the demon. You can even type in 
the words to the song you've just 
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entered into the music section of the 
program. 

One very nice feature is the 
"preview."  By pressing the space bar 
you · can see the demon dance the 
routine as you have entered it so far. 
If you don't like it, you can easily 
change it. The only restriction is that 
you are limited to a maximum of 248 
dance steps in the routine. 

Once you're satisfied with the 
dance routine performed by the 
demon, you enter it into "permanent" 
memory by pressing the ENTER key. 

This also returns you to the main be a direct correspondence between 
menu. Finally, option number one the letters of the keyboard and the let
lets you enter the music to which you · ters of the musical scale. This is 
want the demon to dance. . because the sharps, flats, and octaves 

While the basic idea of the musical (ie: the notes low C, low C#, high C, 
accompaniment seems quite simple, etc) cannot all be matched to the 
in actuality, it is considerably more keyboard letter "C"; instead, they are 
difficult to create (or recreate) a matched to the keyboard "A," "B,"  
musical melody than i t  is to  design a and "M" keys, respectively. Even for 
workable dance routine. As with the someone who already plays music of 
dance steps, each note is designated a more conventional sort, it's like 
by a letter of the alphabet. To include learning an entirely new instrument. 
a rest, the "Z" key is used. What's For those who read music, a chart 
confusing is the fact that there cannot matching the keyboard letters to their 

0 

appropriate places on the musical 
staff might have been a very welcome 
addition to the documentation. 

. . .  AND STILL HOLDING 

Then again, it might be easier to 
take the advice in the instructions and 
simply pick out tunes by ear. When 
you're programming music, each 
press of a key results in the ap
propriate note being played, and the 
appearance of that key's symbol on 
the sequence list . 

To hear the sequence you've input 
so far, press the space bar. This is an 
excellent feature, since it is always en
couraging to hear your progress up to 
this point, and it's easier to spot and 
correct mistakes. As in option two, 
when you're satisfied with the music 
sequence, press ENTER to have it 
added to memory, and to return to 
the main menu. You are limited to a 
sequence of 248 notes. There's no 
need to worry about having the same 
number of notes as you have dance 
steps. The music sequence repeats (if 
necessary) until all of the dance steps 
in the sequence have been executed. 

Model H B5·3/0VP 
$24.95 Single Oty. 

FREE! 
New 1 981 
Product Catalog .. .  
plus our new 
Tour Guide. 
Phone or write for 
your copies today! 

5V at 3A with 
Built-in OVP 
Power One's Case models started 
at $'24.95. Over 200,000 models later, 
they 're still only $24.95 ! 

• 115/230 VAC Input 
• OVP Bui lt-in 
• .05% Regulation 
• 2-Vear Warranty 

• 2-Hour Burn-in 
• UL Recognized 

• CSA Certified 

Get all the details on our 
1 25 standard l inear and 

switch ing power supplies. 

I 
pEOPLE \!\ PLANT 'l PROD.:gC:I 

I \ - I ��- \ 

wrmm!?-IIRI! B.C. PBUJer SIIPPUI!S 
Power-One, I nc. • Power One Drive • Camaril lo, CA 93010  
(805) 484-2806 • (805) 987-3891 • TWX 91 0-336-1 297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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Conclusions 
Dancing Demon, Radio Shack's 

newest graphics and sound game, is 
an admirable addition to its game 
line. It combines an entertaining 
graphics routine with an equally 
amusing sound routine (including the 
clicks from the demon's tap-dance 
shoes). Because of the unusual com
bination of sophistication and 
simplicity, this game could be an ex
cellent means of sparking and foster
ing the creativity of children. 

The game sells for $9.95 and, we 
feel, it should be purchased by 
anyone with children. We heartily 
recommend it . • 



3 1  MByte Formatted Capacity 
The ADES S33 M Byte Hard Disk Subsystem is the HARD EDGE in System Performance. The S33 
transforms your S1  00 computer f rom a slow ,  floppy-bound machine into a high performance system. The 
S33 is a complete subsystem which includes the ADES PS1 00 S1 00 compatible hard disk controller card, 
the Priam D I SKOS (TM)  3350 hard disk, an attractive desktop cabinet, power supply, CP/M * B IOS 
software, and ribbon cable. With its 31 M B  formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the S33 can instantly increase the performance of any S1 00 computer system. 

S33 FEATURES. The PS1 00 single card control ler, which is 
IEEE-S1 00 compatible, contains an on-board processor, a 
528-byte host interface RAM , and the hard disk interface. 
I t  has a fifteen command repertoire, on-board CRC to 
guarantee data integ rity, user selectable base address, 
bank select feature, phantom RAM disable, and full S1  00 
interrupt capability. I t  controls up to fou r Priam drives. I n  
add ition , the S33CBIOS software package al lows easy 
integration into most CP/M systems. Application notes 
cover CBIOS integration and system boot di rectly from the 
hard disk. 

•cPtM is a registered trademark of Digital Research. 

EXPANDAIIILITY. With the S33 subsystem, you have freedom 
to grow in two different di rections. F i rst ,  the PS1 00 con
trol ler supports all Priam 8- and 1 4- inch hard disk drives, 
including the 68 M Byte and 1 58 M Byte models. As you r 
database expands, so does you r system's  capability. 
Second, one PS1 00 controller handles up to four drives of 
any size and in any combination , providing a full range of 
capacit ies. 

The S33 is only the f irst in  the expanding l ine of ADES 
mass storage products. When you need an edge on your 
compet i t ion or more power in  you r personal system, look 
to ADES for the "HARD EDGE i n  System Performance." 

ROES 
Circle 4 on Inquiry card. 

ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard • Pomona, CA 91768 

Phone: (714) 694-6868 



Wire-Wrapping and 
Proto-System Techniques 

The cost of  microprocessor, 
memory, and peripheral devices has 
plummeted, while the details of com
puter circuit theory and design have 
become widely available. In com
bination, these conditions are entic
ing a greater number of hobbyists to 
build and experiment with computer 
circuits. However, the process of 
translating published circuits and per
sonal circuit designs into functioning 
hardware can create unusual prob
lems. 

Whether you build a system from 
the ground up or expand an already
existing system, your initial choice of 
wiring and prototyping techniques 
will have a substantial impact on 
both the effort required and the 
success of the project. Plugboard 
systems break a computer system into 
manageable and easily documented 
circuit blocks. For rapidity in wiring, 
assembling, and later modification of 
the project, wrapped-wire techniques 
best serve the computer hobbyist. 

Wrapped-Wire Connection 
A wrapped-wire connection is 

made up of six closely spaced turns of 
solid copper wire wrapped, under 
tension, around square, sharp-edged 
metal posts. Both the wire and wrap
post edges become indented, forming 
a number of gas-tight contacts with a 
total resistance of less than three 
milliohms. An additional tum of the 
insulated wire at the start of the wrap 
process prevents wire breakage under 
conditions of extreme vibration, and 
also reduces the possibility of a short 
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Adolph Mangieri 
POD 384 

New Kensington PA 15068 

circuit from the lowest tum of ex
posed wire to a nearby trace or 
ground plane on the circuit board. 

The wrapped connection is made 
with a metal tube that has a central 
hole in one end for a wrap post and a 
smaller hole (alongside the first) that 
accepts a piece of wire. In conven
tional insulated wire wrapping, a 
piece of wire is cut to length and the 
ends are stripped of insulation. One 
end is inserted into the wire hole in 
the wrapping tool, and the tool is 
then placed over a wrap post. As the 
tool is rotated, wire is pulled from the 
hole at a 90 degree angle and wrapped 
around the post, creating enough 
drag and tension to make a good con
tact. This method requires a separate 
wire for every connection. It is also 
possible to connect a number of posts 
with a single unbroken strand of 
uninsulated wire- a process known 
as chaining. However, bare-wire 
chaining is suitable only for installa
tion of ground buses or isolated 
jumper connections. 

Fortunately, insulated wire chains 
can be made with special wrapping 
tools recently introduced by Vector 
Electronics. 

Wire-Wrapping Tools 
The Vector Electronics model P180 

Slit-N-Wrap is a high-speed chain
wrapping tool that eliminates wire 
cutting and stripping. A top-mounted 
wire spool holds 100 feet of #28 gauge 
nylon-polyurethane insulated wire 
(available in four colors). Wire exits 

the wire hole, and a sharp cutting 
edge slits the insulation to expose a 
portion of bare wire as you form the 
wrapped connection. The tool is sup
plied with two spools of wire and a 
P183 chisel knife and wire-forming 
tool, for routing wire and nipping off 
the beginning end-tail. 

The nylon-polyurethane insulated 
wire resembles magnet wire, and it 
may be wrapped around an odd-sized 
terminal and soldered directly 
through the insulation. (However, 
you should exercise caution in 
avoiding the dragging or binding of 
wire against sharp wrap-post edges. )  
The thin but tough wire insulation 
barely increases wire diameter or 
stiffness, and as a result, the tool 
maneuvers smoothly on dense wire
wrap boards. 

A similar high-speed tool, the Vec
tor model P184 Tefzel Slit-N-Wrap, 
chain-wraps #28 gauge Tefzel in
sulated wire. This tool is supplied 
with two 50-foot spools of wire in dif
ferent colors. Tefzel insulation is 
relatively thick, allowing carefree 
wire wrapping and eliminating any 
chance of a short circuit, but the wire 
also handles somewhat more stiffly. 
Both Slit-N-Wrap l:ools must be 
rotated clockwise to slit the wire in
sulation, and both wrap their wire 
type conventionally. 

The Vector P160-2A Dual-Way 
Wrap-N-Strap is a conventional tool 
that wraps #30, #28, and #26 gauge 
wire. Bare-wire chaining or · strap
ping is possible by feeding wire down 
through the hollow handle . The 

Circle 239 on inquiry card. --+ 





Biesate onK�l 1 6K . . .  S 1 49.95 
32K . . .  S 1 99.95 
48K . . .  $249.95 
64K . . .  $299.95 

New JAWS-18 
The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-lB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 

·and get the best memory on the market at the best 
price on the market. 
ONE CHIP DOES IT ALL 
Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . .  massive heat sinks . . .  unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . .  fast performance . . .  low power 
consumption . . .  latched data outputs . . .  200 NS 
4116 RAM's . . .  on-board crystal . . .  RAM Jumper 
selectable on BK boundaries . . .  fully socketed . . .  
solder mask on both sides of board . . .  phantom line 
. . .  designed for 8080, 8085, and Z80 bus signals . . .  
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 

16-DAY MONEY·BACK TRIAL: 'Jty a lolly wired 
and lesled board ror JO days -then either keep 
II, return It lor kll,or simply return It In working 
condlllon . 

. . . . . . . .  , • • • • . . . . . . . . ..••.........•...  � • Conlinental U.S.A. Credit Card Buyers Outside. Connecticut: 1 
:To ORDER CALL TOLL FREE 800-243-7428 : 
1 From Connecticut Or For Assistance: 1 

: (203) 354-9375 : 
:Please send the items checked below: 
: JAWS-IB kit: • :o 16K. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  $149.95* : :o 32K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $199.95* • 
• 0 48K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $249.95* : 
:0 64K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $299.95* : 
: JAWS-IB Fully Assembled, Wired & Tested: : :o 16K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $179.95* : :o 32K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $239.95* : • 0 48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $299. 95* • :o 64K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $359.95* : • • :o EXPANSION KIT, 16K RAM Module, to expand : • JAWS-IB in 16K blocks up to 64K. $59.95 • 
: ·A/1 pricr>S plus $2 posluge and insurance ($4.00 Canada). : : Connecticut residents odd snit$ tax. : • • 
:Total enclosed: S : •O Peroonal Check 0 Money Order or Cashier's Check • :o VISA 0 Master Card (Bank No. l : . . 
:Acct. No. Exp. Date __ • 
:si�nature ------------
• Print 
: Name _____________ __ • 
: Address ____________ _ 

:ciry --------------
: stale Zip ___ _ 
• 

:11!!!1.. NETRONICS R&D Ltd. : I. 333 Utchfield Road, New Mll!ord, CT 06776 • •. . . .... . . . . . . . • . . . . . . . . . .. . . . . . . . . . .. .  · 
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Photo 1: Available wire-wrapping tools include the Vector P180 Slit-N-Wrap, installed 
in a P160-4R cordless driver unit (left), the P160-2A-1 Dual-Way Wrap-N-Strap (top 
center), and the P184-Tefzel Slit-N-Wrap (below). The stand (center) displays five dif
ferent pin-insertion tools. In the foreground (left to right) are the P160-1A Dual-Way 
unwrapping tool, P178-1 wiring pencil, and the P187 !DC fixture for assembling !DC 
ribbon cables. 

P160-2A-1 wrapping tool is a similar 
instrument, but it has a top-mounted 
spool to hold the bare wire. Both 
tools offer a solution to the problem 
of inserting wire (especially the re
maining end of a very short wire) into 
the wire hole. Each tool has a recessed 
tip with a cross-slot that allows wire 
insertion without up-ending the tool 
or fumbling about on the board. The 
Vector Pl60-1A Dual-Way unwrap 
tool has a retractable hood that 
catches the unravelled wire when you 
unwrap a connection. 

Even chaining can become tedious 
if you wrap a large backplane or 
motherboard, but a powered wrap
ping tool can make this kind of opera
tion less tiresome. Powered wrappers 
are versatile hand-held units that con
tain an electric motor and a hollow 
main spindle that accepts the handles 
of various manual Vector tools. 
These electrical tools can make a 
single wrap in seconds; chains can be 
wrapped as quickly as the tool is 
moved to the next wrap post. 
However, the powered wrappers are 
bulkier and less easy to handle when 
routing wire on a densely populated 
circuit board. The Vector model 
P160-4R wrapper (see photo 1) is 

powered by rechargeable nicad 
batteries. The newer model P160-4R3 
has a hand-fitting pistol grip . The 
Pl60-4Tl, supplied with the P180 
wrapping tool installed, is similar in 
design, but it operates off 110 V AC 
lines. The battery-operated P184-4T 
model,  and the l ine-operated 
P184-4Tl Electro-Wrappers are sup
plied with the P184 Tefzel wire
wrapping tool installed. 

Another recently developed wiring 
technique uses a wiring pencil. The 
pencil dispenses solder-thru insulated 
wire from a top-mounted wire spool. 
Instead of wrapping a connection, 
you simply loop several turns around 
a terminal and begin to solder. This 
technique permits assembly of low
profile plugboards with low-profile 
solder-tail sockets. The Vector model 
P178-1 wiring pencil dispenses either 
#36 gauge or #32 gauge solder-thru 
wire and #30 bare tinned wire. The 
tool is supplied with one 400-foot 
bobbin of #36 gauge wire (available 
in three colors) .  

Wrap Posts and Accessories 
Vector can supply wrap posts in 

many styles, along with DIP (dual in
line pin) wrap-post sockets of all 

Circle 302 on inquiry card. ---+ 



Orange micro "TH E COM PUTER PRINTER 
SPECIALISTS" 

. UP TO 25 % DISCOUNTS! - SAME DA Y S HIPMEN T! 

CENTRON ICS 737 ( L�:���������v ) 
I 

Word Processing Prin t Quality 

• 18 x 9 dot matrix; suitable for word 
processing • Underl i n i n g  • proportional 
spacing • right marg i n  justification • serif 
typeface • 50/80 CPS • 9Y2 "  Pin 
Feed/Friction feed • Reverse Platen • 

80/132 columns 

CENTRONICS 737·1 (Paral lel) . . . . • • . . . . . . . . . . .  (List $995) $765 
CENTRONICS 737·3 (Serial) . . . . . . . . • . . . . . . . . .  (List $1 045) $81 5  

EPSON MX80/ MX70 

I Low-Priced 

Professional Prin t Quality 

• 9 x 9 dot rnatrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 

· 40, 66, 80, 1 32 columns per l i ne • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handl in g  • Mult i-pass print ing • Ad
justable tractors 

EPSON MXBO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (List $645) $Call 
EPSON MX 70 Dot graphics, 5 x 7 matrix . . . . . .  (List $450) $Call 

OKI DATA· M IC ROLI N E  SERI ES 
TRS-80 Graphics Compa tibility, 

Friction Feed 

• 9 x 7 dot matrix • 80 CPS • 80, 1 32 
columns - 64 shapes for charts, graphs & 
diagrams • Double wide characters • 6/8 
l i nes per inch • Up to 3 part copy • Friction 
& pin feed • 200 M c haracter head warranty 

OKI DATA MICROLINE 80 . . . . . . . . . . . . . . . . . . (List $800) $520 
OKI DATA M82 Bidirectional, Forms handling . . . . . . .  (List $960) $750 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix . .  (List $1 260) $1050 

I DS PAPER TIG ERS 
Dot Resolution Graphics, quality print, speed 

' . :·: : 
• • < ' 

' :-: :. . . 
. ' •. • ' I •:, 

• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80- 1 32 columns 
• Adjustable tractors • Hig h-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics . . . . . . . . . . .  (List $895) 
IDS 460G 9 wire printhead, graphics . . . . . . . . . .  (List $1 394) 
IDS 560G 9 wire, wide carriage, graphics . . . . . .  (List $1 794) 

CALL R FREE CATALOG 

(800) 854·8275 
CA, AK, H I  (71 4) 630·3322 

A t  Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 

VISTA - C. ITOH 

Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
qual ity • Centro n ics paral lel • RS 232 
Serial (Optional) • Proportional spacing • 
B i d irectional • Programmable VFU • Self 
test • Diablo compatible • Friction feed 
(Opt i o n al tractors) • 1 36 pri ntable 
colum ns. • Man ufactured by C. ITOH. 

VISTA V300 (C. ITOH) . . . . . . . . . . . . . . . . . . . . . . .  (List $1 895) $ Call 

ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 

Adjustable tractors to 16" • 1 50 CPS, Bidirectional, Logic Seeki n g  

ANACOM 1 50 . . . .  (List $1 350) 

ANADEX 
Dot Graphics, Wide Carriage 

• 1 1  x 9 dot matrix; lower case descenders • Dot resolution graphics 
• Bi-directional, logic seeking • U p  to 200 CPS • RS 232 Serial & 
Parallel • Forms control • X-ON/X-OFF • Up to 6 part copy. 

ANADEX 9501 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (List $1 650) 

N EC SPI NW RITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotti n g  • 
portional spacing. 

5510·5 RO, Serial, w/tractors . . . . . • . . . . . . . . . . .  (List $2995) $2625 
5530·5 RO, Parallel ,  w/tractors . . . . . . . . . . . . . . . .  (List $2970) $2599 

TELEVI DEO CRT'S 
AT DISCOUNT PRICES!  

TVI 91 2C } Please Call Toll Free 
TV I 920C Prices are too low to 

AVAILABLE TVI 950 advertise 

PRINTERS 

MALIBU 1 65 wide carriage, graphics, letter quality 
QU ME 5145 typewriter quality . . . .  

INTERFACE EQUIPM ENT 

CCS APPLE PARALLEL Interface & cable . . . . . . . . . . . . . . . . .  $ 
APPLE II · EPSON MX80 

parallel interface board & cable . . . . . . . . . . . . . . . . . . . . . . . . . . $ 
SSM AIO BOARD Apple Serial/parallel interface . . . . . .  (List $225) $ 175 
MICROTRONICS Atari parallel interface . . . . . . . . . . . . . . . . . .  $ 89 
ATARI 850 Interface module, serial/parallel . . . . . . . . . . . . . . .  S 1 99 
TRS·80 CABLES to keyboard or Exp. interface . . . . . . . . . . . . . . . . S Call 
NOVATION D·CAT d i rect connect modem . . . . . . . . • • . . . . . . . . .  S Call 

TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00 
The Orange M i c ro Printer Store (Retail): 

Mon.-Fri. 10 :00 - 6:00, Sat. t i l 4:00 

Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu
facturer's warranty included on all 
equipment. Prices subject to 
revision. 

Orange 
ffifC(0, Inc. 



Circle 323 on i nquiry card. 

P E R SONAL 
COM PUTE R 

, � ,_ SYSTE M S  -q�e�putc!r 

A PPLE I I ,  1 6K, List $ 1 1 95 . . . . . . . . . . .  $ 989 
32K, List $1 395 . . . . . . . . . . . . . . . . . . . .  $1169 
48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1259 

ATA R I ®  400™, List $630 

O U R  PR ICE ONLY $499 
820 P R I NTER, List $599.95 . . . . . . . . . . $499 
810 DISK D R IVE, List $699.95 . . . . . . .  $589 

• Extended BASIC Language 
• Advance Graphics 
e CRT Built-In Display 
• Magnetic Tape Cartridge for Storage 

CALCULATORS BY 

F'//dl H EWLETT �� PACKARD 
H P-41 C Calculator, "A System" . . $244.95 
HP-32E Scientific w/ Statistics . . . $ 53.95 
HP-33C Scientific Programmable . . . 99.95 
HP-34C Advanced Scientific 

Programmable . . . . . . . . . . . . . . . . .  123.95 
H P -37E B usiness Calculator . . . . . . . 58.95 
HP-67 Handheld Fully Advanced 

Programmable Scientific for 
Business & Engineering . . . . . . . . . 298.95 

HP-97 Desktop w/Built-in Printer . .  579.95 

COM MODORE PET . . . . . . .  Call for Prices 

Prices do not include shipping by U P S .  All 
prices and offers are subject to change without 
notice. ftersonol �Computer systems 

609 B utternut Street 

Syra c use, N .Y. 1 3208 
(315) 478-6800 
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Photo 2: Rapid assembly of circuit boards demands insulated-wire strapping or chain
ing techniques, as demonstrated with the P184 Tefzel Slit-N-Wrap tool. The wide var
iety of board pins shown can handle any wiring situation .  

sizes. At least four pin styles and 
several pin insertion tools will be 
needed to assemble a project. Wrap 
posts are 0.025 inches square 
(0.64 mm) and are push-fitted into 
0.042 inch (1.07 mm) holes. The T -49 
Klip Wrap post has a three-way fork 
(see photo 2) at one end for support 
of discrete components that may be 
snapped in place or soldered. You can 
install this pin with the Vector P156 
insertion tool. For soldered installa
tion of discrete components, the T -44 
Miniwrap pin has a small slot at one 
end and is installed with the A13 
hand tool. The K-32 J-pin passes 
through two holes and the short leg is 
bent to the board. Substitute DIP 
sockets can be made using these pins. 

The Vector T 46-5-9 pin is one of 
several pins that has a crossbar on the 
shank. The pins are installed with the 
aid of the P205 insertion tool, and 
crossbars are aligned to accept female 
IDC (insulation displacement connec
tor) plugs of ribbon cables. The 
T46-4-9 pin is similar in design but 
single-ended, and it passes a card
finger pad or power plane to the other 
side of the board. Other single-ended 
board-feed-thru pins include the 
T46-4 and T51 pins. Typical of a 
family of pins having no crossbar, the 
T 46-3 double-ended pin is inserted 

with the P133A insertion tool. Use 
these pins when the laterally extend
ing crossbar pins create a problem. 
To assemble sockets for small tran
sistors or integrated circuits, you can 
use the R31 and R32 socket pins. Use 
the Vector MB45-20 perforated align
ment block to back up the board and 
assure perpendicular installation of 
board pins. Photo 2 shows useful pin 
styles and a sample Tefzel-wire 
chained connection. 

Although the use of Slit-N-Wrap 
chaining tools reduces time spent 
forming the wrapped connections, it 
can be tedious to wire-wrap a circuit 
that includes hundreds of connec
tions. Much of the time is spent refer
ring to the schematic and plugboard 
diagrams, locating the pins on the cir
cuit board, forming and routing 
wires, and correcting wiring errors. A 
particular circuit 'board may have 
markings (eg: socket pin numbers) 
that can be helpful in wrapping your 
circuit, but these marks are quickly 
obscured on a crowded board with 
hundreds of closely spaced wrap 
posts. Correcting wiring errors can be 
time consuming, as the wire in ques
tion is often buried under several 
layers of wires . Make sure that you 
are properly oriented when you make 
the connections: it will reduce the 



C �Pascal 
Efficiency�Portability 

F1 ·b· t ·  ��''s · r-c · ex1 t 1ty:er trong 1yp1ng 
Now you don't have to cotnprotnise! 

Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 
Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 

Call or write for more information. 

Source Target Machines 
Operating 
Systems 8080/Z80 LSI-11 /PDP-11 VAX-11 M68000 

8080/ Z80 C: $630 * * * 
CP / M  Pascal : $880 

LSI-11 I PDP-11 :  
ldris, Unix, RTll, C: $1130 C: $630 * C: $1130 
RSX-1 1 / M, Pascal : $1380 Pascal :  $880 Pascal :  $1380 
RSTS / E, IAS 

VAX-11 C: $1130 C: $630 C: $1130 
Unix/V32 * 
VMS 

Pascal: $1380 Pascal: $880 Pascal :  $1380 

* * * 

ldris is a trademark of Whitcsmiths, ltd. • Unix is a trademark of lk\1 laboratories • CP I M IS a tradcmnrk of Digital Research Company • VMS, 
RSX- 1 1 /M, RSTS/E, LSI-I l ,  VAX, are trademarks of Digital Equipment Corporation • VERSAdos is a trademark of Mmorola Corporation 

* Special Order 

Protect .your software 
miteSffiiths, Ltd. 

P.O. Box 1132 Ansonia Station New York, N:Y. 10023 
(212) 799,1200 
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Photo 3: A DIP (dual in-line package) patchboard or breadboard, such as the Vector 
51X patchboard, is indispensable to circuit development. This patchboard is top and 
bottom wirable and can be easily linked to a computer with an !DC ribbon cable. 

amount of time devoted to the wiring 
operation. 

To install a chained wire-wrap run 
correctly, push short lengths of in
sulation over each post as you iden
tify it, then select the best route for 
the run. You should begin at the end 
that allows _easy removal of the first 
wire anchor with a chisel knife. 
Remove the markers as you proceed, 
taking care to insert the tool on the 
marked pin. Check the completed 
wire run for errors before you pro
ceed. 

Avoid taut wire runs that can result 
in wire breakage or bent wrap posts. 
When removing the tool from a wrap 
post, use the tip of the wrapping tool 
or the wire-forming tool to mold the 
wire to the board. An excellent wire
forming tool can be made from the 
wooden handle of an artist's paint 
brush. Sharpen one end in a pencil 
sharpener and fashion a screwdriver 
blade at the other end. Use both the 
wrapping and the wire-forming tools 
as you form and route wire to the 
next wrap post. To reduce crosstalk, 
avoid bundling wire runs, and 
approach or pass the wire between 
socket pins perpendicular to the plane 
of the pin rows. To begin the next 
wrap, use the forming tool to press 
the wire to the board: do this slowly, 
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using no down-pressure on the first 
turn. If you use the P180 wrapping 
tool, start the wrap slightly above an 
etched plane. Wire breakage rarely 
occurs, but it is usually the result of a 
sudden start on a taut wire. 

Pencll Wiring 
When you assemble a board that 

uses solder-tail (low-profile) DIP 
sockets, use the pencil wiring tech
nique. After you chain-wrap the inter
connections, solder the looped turns 
with a soldering pencil heated to a 
temperature of 750 degrees F. The 
heat melts the nylon-polyurethane in
sulation, which allows the solder to 
bond the connection. The Vector 
P178-1 wiring pencil is supplied with 
#36 gauge solder-thru wire, but 
spools of #32 gauge solder-thru wire 
and #30 gauge bare wire can also be 
used. 

Orbit the tip of the wiring pencil 
around the terminal or socket pin, 
placing the loops of wire somewhat 
above the board surface. Due to the 
additional soldering time required to 
melt the wire insulation, you should 
use soldering heatsinks to protect 
delicate components. If this is not 
possible, tin a portion of the wire 
before you form the loops (this pre
melts the insulation). You can obtain 

a satisfactory connection by solder
wetting the loops on one side of the 
terminal or component post: this 
reduces soldering time. 

You can use the Vector P179WS 
series of plastic wire spacers to route 
the wire neatly. The wire spacers are 
push-fitted into the board and have a 
number of wire-retaining slots top
side. Low-impedance ground circuits 
may be obtained by running a second 
or third wire parallel to the first run, 
or you can pencil-wire the ground bus 
with Vector W30-4 #30 gauge tinned 
bare wire. Install discrete components 
on the T42-1 micro-clips or flea clips. 

DIP Patchboard 
The DIP patchboard or breadboard 

is a necessity for developing and ver
ifying circuit designs. The bread
board includes strips and banks of tie 
points that accept DIP devices, 
jumper wires, and component leads. 
Photo 3 shows a Vector 51X DIP 
patchboard that, with the addition of 
an IDC 40-conductor ribbon cable, is 
modified to link up with a TRS-80 
computer. Model 51X-GP is similar, 
but the supporting board has a 
ground plane. To make a large patch
board, you can install four 51X-GP-2 
assemblies in the 43X-4 Multi-Conn 
chassis. A patchboard (including 
plugboards) can be assembled on any 
p-pattern board by inserting the large 
T66-96 Klip-Bloks, the T45-48 Klip
Bus, and similar components in any 
pattern. These unique systems can be 
wired from either side of the board. 
Wrap posts pass directly through the 
tie points to the other side. 

A good ground system on the 
patchboard is imperative. Push long 
wrap posts through all device ground 
points and chain-wrap the pins on the 
bottom side to form a ground grid. 
Bypass the supply line with a 100 p.F 
electrolytic capacitor and a 1.0 p.F 
tantalum capacitor, and bypass the 
supply pins of all monostables and 
flip-flops with a 0.1 p.F disk capacitor 
to ground. One bypass capacitor for 
every pair of DIP packages should 
s4ffice for other devices. Use short 
jumper wires and keep the wires 
separated. You can measure the cur
rent drain of the patchboard with a 
meter, but be sure to short out or 
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�STATE-OF-THE-ART � SS16K/ IEEE 16K STATIC RAM BOARD 
ONLY $17995 

Expand your system beyond 
64K- add universal bank 
select optit?n for only $20.00 

New: SS16K/IEEE RAM 
It's everything you need in a 16K static RAM board 
- at t h e  lows! price you've e v e r  s e e n .  The 
SS16K/IEEE comes with all the high performance 
features listed below; And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now just $20.00. This makes the SS16K/IEEE capa
ble of addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 
FEI\TURES OF SS16K/IEEE : 
• Low-power 2114's 
• All inputs and outputs meet the proposed IEEE 

standards for the S100 bus. 
• 4.0 MHz operation. 
• Schmitt trigger buffer on all signals for maximum 

noise reduction. 
• Addressable on 16K boundaries, 0-64K, dip switch 

selectable. 
• Phantom option, dip switch selectable. 
• PWR!MWRITE option, dip switch selectable. 
• Glass epoxy PC board with gold-plated contacts 

and double-sided solder mask. 
• Fully socketed. 
• Four separate regulators, for maximum stability. 
WITH BI\NK SELECT OPTION (now just S20.00) 
YOU 1\DD THIS: 
• Software bank selector featuring a universal 

decoder works with Cromenco, Alpha Micro, 
Netronics, most other systems, or your design. 
On-board dip switches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data. 

• LED Indicator to display status. · 

1 0-01\Y MONEY-BI\CK TRII\L: 'JTy a fully wired 
and tested board for 10 days -then either keep 
It, return It for kit, or simply return It In working 
condition. 

i�B�7�����"i�f�-�fifi;F�����d���";�i��:� 
: From Connecticut or For Assistance: • 
: (203) 354-9375 : 
: Please send the i tems checked below: 
: SS16K/IEEE without bank select: • 
:o Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $179.9s•: 10 Fully assembled, wire & tested . . . . . . . .  $199.9s• : 
: SS16K/IEEE with bank select: • 
:o Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $199.9s•: :o Fully assembled, wired & tested . . . . . . .  S129.9s•: 
10 SS16K/IEEE bank select option . . . . . . . . .  $20.00"1 
: *Plus S2 postage & insurance ($5.00 CanndoJ. Connecticut resi-: 
: dents odd sales lox. : 
I I : Total enclosed: S : 
•O Personal Check 0 Money Order or Cashier's Check• :o VISA D Master Card (Bank No. ): 
I I 
: Acct. No. Exp. Date __ • 
I 
• Signature -------------i ���e ---------------
: Address ____________ _ 

: City -------------

: State Zip ----

11\\��!�2�!��}��!.�1�;761 - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · � 
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Photo 4: Low-cost open-frame 5-100 bus mainframe uses a Vector 8803 motherboard 
and T169 T-struts. 5-100 prototyping boards include the model 8800V in the main
frame, an 8804 Any-Dip board (right), and the 8802 pad board (left). Shown in the 
foreground (left to right) are the R681-2 plugboard receptacle, KS2-40 female IDC con
nector, and T169 T-strut. The power supply (rear) bolts to T-struts supporting the 
5-100 motherboard. 

remove the meter when you run 
operating tests . 

Plugboard Proto Systems 
Plugboard systems for the stand

alone microcomputer or for expan
sion of an existing system are easily 
assembled at low cost using Vector 
card-cage components. You can then 
add card receptacles to these open
frame systems when needed. 

An inexpensive S-100-bus system 
can be built using the components 
shown in photo 4, based on the Vec
tor 8803 motherboard. The board 
accepts eleven Vector RS681-2 card 
receptacles that are easily soldered to 
the hot-tinned solder-masked board. 
A portion of the board includes 
printed-circuit traces for installation 
of either active or passive bus ter
minations. 

Install the S-100 motherboard on a 
pair of Vector T169 T -struts (see 
photo 4) using the insulating spacers 
that are supplied, and secure it with 
SC4-28 hex-head screws (these slide 
into the strut) .  The BR27D card 
guides are mounted on the mother
board, on a length of B63-240 
punched mounting plates . There is 

ample room to the rear for installa
tion of an S-100 mainframe power 
supply for the stand-alone system. 
The 8803 motherboard mounts 
directly on the T-struts of the Vector 
Pak VP1 and VP2 deluxe table-top 
microcomputer cabinets.  These 
cabinets include card guides and a 
mounting plate for the power supply. 

For prototyping or the assembly of 
system components, select from plug
boards optimized for wire-wrapping 
or soldered-wiring techniques. The 
Vector model 8800V microprocessor 
board has a number of wide vertical 
bus bars on both sides that form the 
ground and supply planes. The con
necting zig-zag buses between the 
bars accept board feed-thru pins. The 
supplied heatsink mounts on either 
end of the board which supports two 
on-card voltage regulators, one of 
which is prewired to the power plane. 
Device sockets are mounted verti
cally, in four rows and twelve 
columns, with labeled pin numbers. 
A connector for IDC ribbon cable 
may be installed at either end of the 
board. The Vector 8804 Any-Dip 
board (which is similar to the 8800V 
model in many respects) accepts 
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WHY SETTLE FOR A 68000 BASED microCOMPUTER 
T M  WHEN YOU CAN HAVE OUR 68K I N I COMPUTER ? 



GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 
Unprecedented product reliability deserves an 
unprecedented warranty . IMS International 
provides its dealers with both . 

Our commitment is real . 
We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 

The success of our dealers will insure our 
continued growth . That's why IMS International 
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is committed to providing every IMS dealer with 
these distinct advantages in today's marketplace : 

• 2 year warranty 

• Low retail cost 

• Best margins in the industry 
• Protected territories 

• Full factory technical support 

• Complete system delivery in 30 days 

• Comprehensive advertising and promotional 
support 

. 

For more information abou t IMS International's 
"Reliables" and our unique dealer plan, call 
714 /978-6966 or write us:  

ftli\Jil{§. 2800 Lockheed Way � Carson City,  NV 89701 

'NTERNATIONAL Telex : 910-395-6051 
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Photo 5: A system bus with fewer than one hundred lines can also be assembled using 
standard Vector components. The seventy-two-line combination system pictured here is 
a typical example. Primary components include the R636-1 receptacles, a 3677-7 
clearance ground-plane board on the wire-wrapped backplane, and a Vector 8004 Circ
board in the patchboard area. Plugboards include the model 4066-1 ground-plane board 
(top left) and the 4493 Any-Dip board with opposing power and ground planes. The 
system is powered by a Jameco model JE200 power supply. 

sockets horizontally, in seven rows 
and ten columns, and its IDC cable 
connector resides anywhere along the 
top edge of the card. With sockets 
parallel to the card-finger array, this 
board allows easy wiring of card 
buffers and memory arrays. 

You can choose from four S-100 
plugboards that tend to favor point
to-point soldered wiring. The Vector 
8801-1 plugboard has no circuit traces 
apart from card fingers. Sockets and 
connectors mount in any position, 
and you can use Vector T107 
punched bus strips to assemble low
impedance ground and supply buses. 
The double-sided 8801 plugboard has 
one tinned pad per hole that serves as 
a solderable anchor point for sockets, 
component wire leads, etc. The 
double-sided 8802-1 board is similar, 
but has two holes per pad and ver
tically mounted sockets. The Vector 
8802 board also has two holes per 
pad, but the holes are plated through 
to the opposing pad. This unique 
board favors rapid and reliable an
choring of components, and with 
minimal risk of pad lifting. 

You may find it advantageous to 

use this prototyping system with a 
smaller user-defined system bus . 
Lines from the TRS-80 forty-line bus ; 
can be assigned so that you can place 

. 

ground lines that alternate between 
signal lines, while retaining the same 
assignment for normal S-100 bus 
power-supply lines. Connect the 
ground on the plugboard, leaving the 
backplane unaltered. The resulting 
ground lines shield the signal lines. 
One prototyping sytem may then 
serve both the S-100 bus and the 
foreign bus if you are careful not to 
plug incompatible cards in simul
taneously. The large S-100 boards 
generally provide more board space 
per dollar than small cards, but pack
ing a number of smaller system 
modules on one S-100 card tends to 
complicate system documentation. 

Plugboard systems with a user
defined system bus are easily 
assembled at low cost and in a man
ner similar to the assembly of the 
S-100 system. The system shown in 
photo 5 uses the R636-1 plugboard 
receptacle with seventy-two (36/72) 
contacts and mating BR27-1 card 
guides. Receptacle wrap posts pass 
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MICRO PRICE for MINI POWER 
MICRO-MINI'" matches Series I by IBM 

DELIVERING CURRENT ORDERS 

You cannot buy a more powerful micro: 
• Power: 1 to 32 independent users 
• Memory: directly addresses to 16 Meg! 
• Mapping: efficient memory management 
• Disk: 2M to more than 250M 
• Speed: throughput 10 times ZBO 
• Files: simultaneous access 
• Communication: inter-user via terminals 
• Security: all files password protected 
• Options: expandable in the field 
• Bus: Intel Multibus'" compatible 
0 Languages: Pascal, BASIC. COBOL. FORTRAN 

SYSTEM I . . . . . . . . . . . . . . .. . . . . . . . . .... .. . . . . . . . . . . $3509 
Z8001 CPU board with on-board ROM monitor 
32K dynamic RAM 
1/0 board: 8 serial ports 
Back plane: 1 5-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 

SYSTEM II .......... . . . . . . . . . . . .. ... ... . . . .. . . . .. $6659 
Z8001 CPU with memory management circuitry 
64K dynamic RAM 
110 board: 8 serial ports 
FDC board: for 4 floppies, sgl/dbl density 
ZMOS: multi·user/·tasking operating system 
Back plane: 1 5-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl/dbl density) 
CRT: Dialogue 80'" interactive/edit terminal 

Cal l  for further system s pecifications. 

AMPEX Dialogue 80'" 
Dialogue 80'" fully-featured video terminal: 
• Full ASCII with numeric and edit keypads 
• Elegant case with detachable keyboard 
• Display 24 lines with 25th status line 
• 20 user programmable function keys 
• 2 pages display memory {4 optional) 
• 1 1  graphics and 21 control codes 
• 10 modes including block, protect, program 
• Transparent mode displays control codes 

Dialogue 80'" . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 045 
Dialogue 80'" with phone coupler . . . ... . .. 1 1 94 
Applications: word processing, data entry, interac
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter· 
active terminal is the perfect match. 

Prices: Prepaid or Purchase Order Net 1 0. 
Prices subject to change without notice. 
Warranty: 1 20 day minimum on all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 

(312) 684-3183 

�M ggO�!R�Y!!� � 5710 Drexel, Chicago, IL 60637 
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MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 

I 

ANADEX 

DIABLO 630 
The Diablo Model 630 Is a reliable, high quality, tull· 
character serial printer for anyone who Is seeking superior 
print quality at a low cost This Is the first Diablo printer to 
offer complete Interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self.test, extensive Internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 

With Adjustable Forms Tractor add $200.00 

DP-9500/9501 
The Anadex Models DP·9500 and DP·9501 Alphanumeric 
Line Printers are designed for all printer applications, 
Including those requlrtng high density graphics. Standard 
features Include three standard Interfaces (RS 232C, Cen· 
Ironies Parallel and Current Loop), software selectable 
print sizes Including compressed and expanded print, 
heavy.duty nine· wire printhead (pennils true underlining 
and descending lower case letters), and fast bl·dlrectlonal 
printing. The model 9501 offers slfghlly higher graphics 
resolution and a slfghlly slower print speed than the model 
9500. $1,299.00 

TEXAS INSTRUMENTS 810/2 
(Includes upper/lower case 
option) 

$1,549.00 

Fast, relfable, and widely supported, the T.I. 810 
has proven Itself to be a solid printer for business 810/2 VFC/CP $1,679.00 
or Industry. ICES 

sPECIAL T.l . . 
PR (Includes u/1 case, fonrts 

control & compressed print) 

PRINTERS 
ANADEX 
DP 9000 $U99 
DP.9001 $U99 
Just like the 9500/950l but 5 
Inches narrower. Uses paper 
up to 9.5 1nches wide. 

DIABLO 
1640 RO $2469 
Uses plastic daisywheels, 
prints up to 45 c.p.s. 

1650RO $2799 
Uses metal daisywheels, prints 
up to 40 c.p.s. 

NEC 
High Quality, 55 c.p.s. 

5510 $2595 
Serial Interface 

5530 $2595 
Parallel Interface 

C.R.T.'s 
TeleVldeo 
912C $ 699 
920C s 749 
950 $ 995 NEW! Features a detachable 
keyboard & programmable 
function keys. 

SO ROC 
IQ120 $ 689 
IQ140 $1099 
IQ135 $ 849 NEW! Microprocessor 
controlled, programmable 
function keys. 

C. ITOH 
CIT IOO $1625 

DEC 
VT·lOO $1650 

Prices good through June 15, 1981 

TELEPRINTERS 
DEC 
LA34 $ 969 
Dot·malrlx, 30 c.p.l Adjustable 
character sizes & line spacing. 

LA34AA $1099 
Includes programmable forms 
length control 

TELETYPE 
43 s .999 
Very reliable 30 c.p.s. 
teleprinter. Ideal for use with 
300·baud acoustic couplers or 
moderns. 

DIABLO 
1640 KSR $2699 
Uses plastic daiSywheels, 
prints up to 45 c.p.s. 

1650 KSR $2799 
Uses metal daisywheels, prints 
up to 40 c.p.s. 

NEC and DIABLO prices Include forms tractor. 

To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. HancWng: Add 3% to 
orders less than $750. 2% to orders $751 · $2,000. 1% to orders over $2.000. NOTE, Handling charges are 
waived on orders pre·paid In advance by check. Shipping: We ship FRE!GIIT COllECT via UPS or Motor 
Freight. Air and Express delivery is available. 

r:1 � � R [] r:'lli � L '" 

P.O. Box 3297 
Santa Ana, CA 92703 

I • I I  Phone: 7141731-4338 

• • TWX: 910 595 046 
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through a length of 3677-7 clearance 
ground-plane board supporting pin 
rows so that you can plug in an IDC 
ribbon cable. To create a work area 
for a patchboard or other circuit, you 
can add a Vector 8004 Circboard with 
clearance ground plane, as shown. 
Alternatively, you can install the 
8002 Circboard with interleaved 
buses for wire wrapping, the 8801 
Circboard with buses and three-hole 
pads for any wiring method, or the 
8803 pad-per-hole Circboard. A 
Jameco JE200 5 V, 1 A power supply 
fits the system neatly and powers the 
combination proto system. Plug
boards that mate with this system in
clude the Vector 4493 Any-Dip series 
and the 4066 series boards. 

A system with a fifty-six-line bus 
can be assembled with the R656 plug
board receptacle and the Vector 4610 
series plugboards. If you use the 
R644-3 receptacle with forty-four bus 
lines, you can choose from numerous 
plugboards in the Vector 4412, 3662, 
3682, and 4494 board series. The 4609 
plugboard can be adapted to the ex
ternal bus system of the Apple II, 
PET, or Super-KIM machines, either 
as an open frame set-up or installed in 
a Vector card cage using the standard 
mounting hardware . 

Give early consideration to the in
stallation of ribbon cable links. IDC 
cables are readily available, and they 
come assembled in assorted lengths 
and a number of lines. You can also 
use Vector KS2-20 or KS2-40 female 
IDC plugs to assemble your own 
cables. The plugs mate with two rows 
of T 49-5-2 wrap posts installed on 
p-pattern board. Use the P187 univer
sal IDC fixture or its equivalent to 
press-fit the IDC connector to KW2-
20-type twenty-line ribbon cable (use 
two lengths side by side on the 
KS2-40 connector) .  The IDC cable 
can be used for the links between the 
computer and proto-system, between 
plugboards, and to peripherals. You 
can also use the DIP-plug ribbon 
cable with male headers that fit stan
dard DIP sockets of most sizes. It is 
best to use pre-assembled DIP cable. 
The Vector DIP interconnects are 
available in lengths of 12 inches 
(304 mm) and 24 inches (608 mm), 
and as single- or double-ended cables 



Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

RDOS 
INFOS® 
ICOS 
DOS 

Wild H are gives Data General 
users a choice when upgrading 
to a multi-user environment and 
eliminates the need to use AOS. 
Wild Hare makes it easy for you. It creates 
a true multi-l ingual, multi-user envi ronment for 
your  cu rrent system. N o  user software modifications 
are necessary: There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 

Features 
Each user is totally independent of all other users. 

Each user may run all standard Data General software. 

Each user may independently edit, compile, execute and debug 
programs written in  any language supported by RDOS, IN FOS®,  
ICOS and DOS. 

• Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL, RPG, DG/LrM . BASIC, PASCAL, MAC. etc. 

All NOVA's® and E.CLI PSE.'s® are supported. 

Wild Hare guarantees its software systems on a money back basis. 

Wild Hare's Software 
Gives Data General U sers 
A Choice! 

NOVA · . ECLIPSE · and INFOS • ,C\re regis1ered trC\demC\rks of O.ua Generitl Corporation. 
P.O. Box 3581 .Boulder, Colorado 80307 

(303) 494·0221 
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,� .............. \ •z 
TSE.!I-FR>SIDE 
6 South St. , Mi lford, N H  03055 (603) 673-5 1 44 

TOLL FREE OUT .OF-STATE 1-8()0.258-1790 

COLOR COMPUTER 
16K $399 

MODEL -;;111�;;;;;;;;;,;.._;-;Jf 
48K $999 

TRS-80 COMPUTERS 
Mod I ,  64K RAM (126-4002) . . . . . . . .  $3499.00 
Mod Ill, 1 6K RAM (126-1062) . . . . . . . .  $91 9 . 00 

Color Comp, 4K RAM (126-3001 )  . . . . .  $359.00 
Color Comp, 16K RAM (126-3001 + ) . . .  $399.00 

Mod I l l ,  48K RAM (126-1062 + )  . . . . . .  $999.00 
Pocket Comp w/lnter (126-3501 + l . . . .  $259.00 

Color Comp, Ext BASIC (126-3002) . . . .  $529.00 

MODEL I DISK DRIVES 
HARDSIDE 40-track Dr (17-401 . . . . . .  $31 9 .00 PERCOM Data Sep (17-03) . . . . . . . . . . .  $29.95 
PER COM TFD-40 Dr (17-991 . . . . . . . . .  $379.00 PERCOM Doubler (17-07) . . . . . . . . . . .  $199.95 
PERCOM TFD-100 Dr (17-100-1) . . . . . .  $399.00 HARDSIDE Ext Cable (17-02) . . . . . . . . .  $ 1 5 . 95 
HARDSIDE 80-track Dr (17-80) . . . . . .  $449.00 HARDSIDE 2-Dr Cable (17-04) . . . . . . . .  $29.00 
PERCOM Dual TFD-1 00 Dr (17-100-2) . .  $799.00 HARDSIDE 4-Dr Cable (17-05) . . . . . . . .  $39.00 

MODEL I PERIPH ERALS 

COM M-80 lnterf (14-80) . . . . . . . . . . .  $159 .00 
CHATTERBOX lnterf (14-81)  . . . . . . . .  $239.00 
DISK-80 lnterf, 32K RAM (14-82) . . . .  $339.00 
DISK-80 lnterf, 32K RAM (14-83) . . . .  $369 .00 
BUSY BOX lntert (14-01) . . . . . . . . . . .  $89.95 
LYNX Communications lnterf (119-80) . $229.00 
RS Expan lnterf 32K RAMtl26-1 140-32l $389 .00 
1 6K Memory Kit TRS-keypadtl5-1 102-1l $49.00 
1 6K Memory Kit, TRS-Interf (15- 1 102) . .  $49.00 

Dual Joysticks for Color Comp (126-3008)$24.95 
VISTA Model ll 8" Disk Dr 1 (17-4001 ) .  $939.00 
VISTA Model l l 8" Disk Dr 3 (17-4002) $1 795.00 

ORCH ESTRA-80(115-03) . . . . . . . . . . . .  $79.95 
Upper /Lower Mod Kit (115-02) . . . . . . .  $24.95 
CPU Speed-up Mod kit (115-04) . . . . . . .  $45.00 
Video Reverse Mod kit (115-05) . . . . . . .  $23.95 
2-port TRS-BUS Ext (115-12) . . . . . . . . .  $29.95 
3-port TRS-BUS Ext tl15-13) . . . . . . . . .  $39.95 
TRS-80 Model l Dust Cover Set ti'16-01) . .  $7.95 
TRS-80 Model l Carrying Case(tH-201)$1 09.00 
TRS-80 Monitor Carrying Case (117-202) $84.00 

CTR-80A Cass Recorder & Cabletl26-1206)$59.95 
TRS-80 Model Ill Dust Cover (116-05) . . .  $7 . 95 

TERMS: Prices and apeclflcatlona are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE Pays 
all shipping chargee (within the 48 atatea) on all PREPAID orders OVER $100.00. On all orders under $100 
a $2.50 handling charge muat be added. COD orders accepted (orders over $250 require 25% deposit) 
there Ia a $5.00 handling charge. UPS Blue Label, and Air Freight available at extra coat. TRs-eo Ia a 
trademark of Tandy Corp. 
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that fit 14-, 16-, or 24-pin DIP 
sockets. 

Bus Terminations 
With the aid of a short backplane 

and short connecting cable to the 
computer, the plugboard system can 
usually operate without bus line ter
minations. However, line termina
tions reduce line impedances, thereby 
reducing noise and crosstalk. The line 
termination consists of pull-up 
resistors that are placed at one end of 
the backplane and connected from 
each signal line to a noiseless 
regulated-voltage source of 2 .6 V to 
5 .0 v. 

The active line termination of . the 
8803 motherboard is made up of 
270-ohm resistors connected to the 
2 .6 V source. On a pull-down to logic 
level 0 (approximately 0 .4 V), the line 
termination current is (2 . 6  -
0.4)/270 (approximately 8 rnA), 

which can be easily handled by stan
dard TTL devices. More than likely, 
the line drivers of your computer con
sist of 74LS devices which can drive 
(sink) 8 rnA . This leaves no reserve 
drive for gates sensing the line, and 
for this reason you should push-fit 
the termination resistors on T49 Klip 
Wrap posts instead of soldering so 
that you can experiment with lower 
line-termination currents. 

You can conserve supply current 
by using active line terminations. To 
obtain line-termination currents of 
approximately 4, 2, and 1 rnA, use 
560-ohm, 1100-ohm, and 2200-ohm 
resistors, respectively. For a smaller 
system, you can pull up the lines to 
the 5 V source and compute the ter
mination current based on 5 V. 

Plugboard Assembly and Test 
Check for errors in the schematic 

diagram of the circuit, especialiy in 
the labeling of device-pin numbers. A 
pair of diagram sheets are supplied 
with the Vector plugboards so that 
you can determine the component 
and wiring placement for both sides 
of the board before you begin actual 
construction. Both sheets should be 
thoroughly labeled, especially with 
regard to each of the card fingers con
nected to the system bus. Observe 
how the data and address lines are 



orn. 

Meet Melanie. She was a data
handling novice until she met 
DataStar� Now, she's a star. Her 
revolutionary new system has 
taken her into a new dimension 
- and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval .  
And when Melanie uses DataStar 
with MicroPro's other programs, 

WordStarTh1 and SuperSort,Th1 
she's a whiz at a lot more than data. 
Melanie can enter her data . . .  
merge, select and rearrange it . . .  
and then produce "personalized" 
mailings. 

Discover what Melanie has. 
DataStar: the microworld's most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457-8990. Or 

'Runs on most Z80/8080/8085 mrcrocomputers with CP/M (TM of Drgrlal Research): 4 8K: and lermrnal wrlh 
addressable cursor. 
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visit your nearby 
authorized dealer. 
Remember, when 
you're the star, 
we're the star. 

MicroPro International Corporation 
1 299 4th Street. San Rafael, CA 94901 
(4 1 5) 4 5 7- 8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquines invited. 

The Star Maker 
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CPU's & RAM's 
SU PPORT 2114U - 3.95 

CHIPS 4116-3 - 3.75 
41 1 6-2 - 6.75 
21l02-J - .99 

8080A - 5.95 2102-4 - .90 
8085A - 12.95 MK4027·3 - 3.50 
AM0 2901 - 13.95 MK4096-11 - 2.95 
8205 - 3.95 TMS4D45·25- 6.50 

8212 - 2.50 MS4050NL - 3.95 
8216 - 2.90 2101-1 - 2.45 
8226 - 2.75 2107815280 - 1 .75 8228 - 4.50 MM5270 - 3.45 

8251 - 6.95 MK4008P - 1.95 
8259 - 6'5 IM7001 - 6.95 
8257 1AM9517) - 8.95 
ZSOA 510 - 17.95 

R O M 's 8275 - 1 6.95 
F01791 - 34.95 

2708 - 6.95 
2716 - 7.95 

U A RT's 
2516 - 9.25 
2532 - 29.95 

AYS-1013 - 3.75 822:1 - 3.95 

TR\6020 - 3.95 82523 - 2.95 

AYJ-8500 - 1 .95 8251 12 - 7 .95 

PT1482B - 3.25 8251 15 -6.95 
825123 - 4.95 

INTERFACE 
825126 - 2.95 825129 - 3.25 

& DRIVERS 
825130 - 3.45 825131 - 3.95 1488 .90 

1489 
AM9218C - 6.95 

- 1.10 8130 - 2.50 
8131 - 2.50 SHIFT 8830 - 2.50 8833 - 2.50 REG ISTERS 8834 2.00 
8837 - 2.00 MM1402 -1.75 
8838 - 2.00 MM1403 - 1.75 
8T38l - 2.00 MM1404 -1 .75 

MMSOIJ -2.50 
MM5016 -2.50 
MM5055 -2.50 
MM5056 -2.50 
MMSOS7 -2.50 
MM5058 -2.50 
MM5060 -2.50 

PRINTED CIRCUIT BOARD 
4- x 6" DOUBLE SIDED 

EPOXY BOARD 1116 .. thick 

$.60 ea. . . . . .  51$2.60 

EPOXY GLASS VECTOR BOARD 
1/16'" thick with 1/10"' spacing 

41(,''  X 61/2' . . . . .  $1 .95 

DATEL"S DAC·OOEO 

8 bit DAC - $7.95 

74500 30 
74502 .30 
74503 .30 
74� .. a 
74505 .45 
74508 .40 
74510 .30 
74511 .35 
74515 .-10 
7-tSZJ .40 
74530 .40 
74532 .. o 

74574 .70 
74S86 .60 
74S89 1.90 
745112 .85 
745133 1.40 
745135 1.50 
745138 1.25 
7451:\9 1.10 
7451-10 1 00  
74515) 1.10 
745151 1.25 
745157 1 .25 

745158 1.25 
745161 1. 10 
745189 us 
745174 1 .40 
74$175 1.40 
745194 1.10 
745257 1.50 �:�� ::;:g 
745280 1 .50 
745373 2.25 
745374 2.50 

"'" 
""" :� 
""' 
""' :g�? 
"'" 
4013 
4014 
"'" 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 

-
-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

C/MOS 

25 4027 - " '"'' - .25 74C74 .50 
25 4028 - 60 "" - .25 74C76 - .70 
as 41)29 - " "" - ·" 74(63 - lJO 
·" "" - .35 :�� 1.75 74C85 - "' 
.. "" - 2.25 - ·" 74C86 .so 
·" 4035 ., 4510 - " 74C90 - .90 
·" "" 90 451! - ·" 74C93 ·" 
.25 "" - 1. :  4514 - 1.95 74(151 - 1 .75 
25 "" 4515 - '-95 74C157 - 1.75 
, '"' - ·" 4516 - LOO 74(160 - 1.20 
.70 "'" - .90 4518 - L20 74(161 - 1.1 5  
.65 "" - ·" "" - 70 74C163 - 1 .1 5  
.37 <OSO - ·'' 4553 - vs 74C165 - 1.25 
70 4051 - .80 74COO - .27 74(1 73 - 1 ,30 
.60 "" - 1.10 74C02 - ·" 74C174 - 1.30 
·" "" - 1 . 1 0  74C04 - ·" 74C175 - 1 .20 
.70 .... - .70 74C08 - .JO 74C192 - 1.30 
.90 "" - ,, 74C10 - , 74C901 - .so 

LOO 4071 - .35 74(14 - 1 .20 74(926 - 6.95 
.25 4072 - .25 74C20 - " 
.55 4076 - .80 74C32 - ·" 
.25 4077 - .35 74C73 -

·" 

S PECIALS 
4 1 1 6-3 RAM'S - 8/$24.00 

15% ALL 74LS SERIES 

LEADER OSCILLOSCOPES 
WE CARRY A FULL LINE OF HIGH QUALITY. 

LOW PRICED OSCILLOSCOPES WITH 
A TWO YEAR WARRANTY. 

COMPARE PRICE & FEATURES. 

LB0517 50 MHz D.T. CAL. DELAY 
$1 950.00 

LB0·302 
LBO·JOSS 
LB0·310A 
LB0·507A 
L80·508A 
LB0-511 
LB0-513 
LB0-514 
LB0-5158 
Leo.s2o 

OSCILLOSCOPES 

10 MHz. O.T., 3" Compac1 S 790.00 
20 MHz, O.T., 3" Portable ACIOC 950.00 

4 MHz, S.T. Rocur. Swecp . . . . 275.00 
20 MHl. S.T .. 5" . . . . . . . . . 61 0.00 
20 MHz. D.T .. 5" . . . .  835.00 
10 MHz. S.T .. 5" . . .  420.00 
10 MHl. S.T., 1mV Sens. . . . . .  495.00 
10 MHz. D.T., lmV Scns. . . . 645.00 
JOMH1. D.T. Cal. Delayed Swecp1,530.00 
JO MH1. O.T. wiOelay Unc . . . . . . 1.1 00.00 

SPECIALS GOOD THRU MA Y 1981 

CRYSTALS $3.45 ea. RIBBON CABLE 
2.000 MH> 6. 144 MH> FLAT (COLOR CODED) 

;:���� 10�=::�: #30 WIRE 
3.57 MHl 18.000 MHz 16 cond . .  40/per loot 

5.000 MHz 18.432 MHZ 40 cond. · .75/ per fool 

6.000 MHz 20.000 MHz 50 cond. - .90/per foot 

MINIATURE MULTI·TURN TRIM POTS 

100, SK, 10K, 20K. 250K. $.75 each . . . 3/2.00 

NO. 30 WIRE WRAP WIRE SINGLE STRAND 
100" . . $ 1 .40 

ALCO MINIATURE TOGGLE SWITCHES 
MTA106 SPOT. .  . . . . . . . . . . . S1 .05 
MTA 206 0PDT . . 51.70 
MTA 206 P-DPOT CENTR OFF . . . . . . . . . . $1 .85 
MSO 206 P·DPOT CENTER OFF LEVER SWITCH . . . . $1 .85 

TRIAC's 
25A 
1.55 

1.30 2.10 
3.10 
4.30 

FP 100 PHOTO TRANS . . . . . . . . . . . . . . . . . . . . . . . . . . . S .50 
RED, YELLOW, GREEN OR AMBER LARGE LEO's .2w 6/$1.00 
RED/GREEN BIPOLAR LEO's. . . . . . . . . . . . . .  S .55 
MLED92 R LEO . . . . . . . . . . . . . . .  . . . . . . . . .  $ .75 
MAOI4B PHOTO OARL XTOA . . . . . .  $ .75 
Tll-1 1 8 0PT0·150LATOA. .  . . . .  $ .75 
ll·SOPTO·ISOLATOA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S .80 
1 WATT ZENERS: 3.3,4.7, 5.1, 5.6, 6.8,8.2, 9.1, 10, 

12, 1 5 ,  18, or22V . . . 6/$1.00 

.14 .35 

.07 .20 .40 1 .30 4.25 12.00 

400 .09 .25 .65 1 .50 6.50 15.00 

600 . 1 1  .30 .80 2.00 8.50 18.00 

BOO . 15  .35 1 .00 2.50 10.50 22.00 

.20 .45 1 .25 3.00 12.50 26.00 

AUDIO POWER A M PS 
Si 1010 G 1 0 WATIS . . $ 7.50 
Si 1 020 G 20 WATIS . .  $ 1 1 .00 . 1  or .01 uf 25V ceramic disc. caps. 

Si 1 030 G 30 WA ns . $13.50 l-----16_1_$1_.o_o_. _1o_o_1_ss_.o_o ___ -l 
Si 1050 G 50 WATTS . $25.00 

200 PRV 1A LASCR .95 

RS232 
CONN ECTORS 

DB 25P male . . . . . $3.25 
DB 25S lemale . . . $4.25 
HOODS . . . . . . . . . $1 .50 

POSTAGE 

RATES 

7 SEGM ENT DISPLAYS 

FSC 8024-4 digit DL-707 C.A . .  3 .. . . . .  $.75 
C.C. S .. display . . . .  $5.95 Dl 747 C . A . .  6H . .  $1 .50 
FND 503 C.C . .  5" . .  $ .85 HP3400 .8""CA . . . .  $1.95 
DU04-.3"C.C. . .  $ .85 HP3405 .8"" CC . . $1.95 
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TRANSISTOR SPECIALS 
2N1J07 PNPGETO·S . . . . . . . $ ,40 
2N404A PNPGET0·5 . .  . . . . . . . . 31$1.00 
HEPG6014 - PNPGETO·J . . . . . . .  $ .65 
TIP 121 - NPN Si SWITCHING . . . .  , . . . .  $ .95 
2N623J·NPN SWITCHING POWER. . . . . . . .  Sl .95 
MRF·8004 a CB R F TRANSISTORNPN . . . . . s .75 
2Nl772 NPN SiTO-J . . . . . . . . . . . . . .  $\ 00 
2N4908 PNPSi TO·J . . . . . . . . . . . . . . . . .. . . SUlO 
2N5086 PNP Si T0·92 . . . . . . . . . . . . . . .  41$1.00 
2NJ137NPNSIAF. . . . .  . . . . $ .55 
2NJ919 N PN Si TO.J RF . . . . . . . . . . . . .. . .  S1 .50 
2Nl420 NPN Si T0·5 . . . . . . . . . . . . . 3/SI.OO 
2NJ767 NPNSiT0·66 . . . . . . . . . . . . . . . . . . $ .70 
2N2222 NPN SiTO.IB . . . . . . . . . . . . . . . 5151.00 ��������ii8:;.8. , · : : : :  · : :  : : : : :  . ." ."�.':!:� 
2N3904 NPN Si T0-92 . . . . . . . . . . . . . . . . . 61$1.00 
2NJ906 PNPSi T0-92 . . . . . . . . . . . . . . . . 6/$1 .00 
2N5296 NPN Si T0.220 . . . . . . . . . . . . . . . . .  s .SS 
2N6109PNPS. T0·220 . . . . . . . . . . . . . . s .55 
2N6308 NPN SITO·l . . . . . . . . $ 1.95 
TIP31BNPN SiT0·220. $ .00 
TIPl28 PNP SiT0·220 . . . . . . . . . . . . . . .  S .65 
TIPJ4 PNP SL . . . . . . . . . . . . . . . . . . . . . . .  S .95 
TIPPNPSi U84 . . . . . . . . . . . . .  $ .60 

. 1" 7 
T.TL 

7400 - 7472 -
7401 - .17 7473 -
7402 - .17 7474 -
7403 - .17 7475 -
7404 - .24 7476 -
7405 - >4 7480 -
7406 - .33 7483 -
7407 - .35 7485 -
7408 - .27 7486 -
7409 - .24 7499 -
7410 - .17 7490 -
7411 - .22 7491 -
741 2 - .22 7492 -
7413 - .• 2 7493 -
7414 - .90 7494 -
7416 - .33 7495 -
7417 - .37 7496 -
7420 - .17 74107 -
7425 - .35 74121 -
7426 - .33 74122 -
7427 - .35 74123 -
7430 - .17 74125 -
7432 - .27 74126 -
7437 - .27 74145 -

.35 

.42 

.49 
.45 
.45 
.60 
.75 
.42 

1.60 
.50 
.55 
.50 
.50 
.60 
.60 
.60 
.35 .35 .39 
.42 
.45 
.45 
.75 

- 1 .20 

74163 - .95 
74164 - .85 
74165 - .85 
74166 - 1.05 
74167 - 1.35 
74170 - 1 .60 
74173 - 1 .30 
74174 - .85 
74175 - .75 
74176 - .75 
74177 - .75 
74180 - .75 
74181 - 1 .90 
74190- 1 .20 
74191 - 1.20 
741 92 - .79 
74193 - .79 
74194 - .85 
74195 - .65 
74196 - .85 
74197 - .87 
74279 .95 
74325 - 2.25 

7438 - .27 74148 - 1.50 74365 - .80 
74367 .80 7440 - .17 741 50 - 1 .10 

-
74368 .65 

7441 - .85 74151 - .65 74390 - 1 .50 
7442 - .50 74153 - .55 75325-=-l. so 
7445 - .70 75154 - 1 .10 75491 - 1.05 7'46 
7447 

- .75 
- .75 

74LSOO -
74LS01 
74LS02 -
74LS03 -
74L504 -
74LSOS -
74LS08 -
74LS09 -
74LSIO -
74t51 1 -
74LS12 -
74LSIJ -
74l$14 -
74LS15 -
74L52tl -
74LS21 -
74L522 -
74LS26 -
74LS27 -
74L528 -
74LS30 -
74LS32 -
74LS37 -
74LS38 -
74LS40 -
74LS42 -
74LS47 -
74LS51 -
74L55>1 -
74LS73 -
74L574 -
74LS75 -

74155 -
74157 -
74160 -

.75 75492 - 1.05 

.65 _ 8T98 -
.85 .,, -

74L5151 - 1.1 9  
74L5153 - 1 .1 9  
74LS155 - 1.19 
74L5156 - 1.1 9 
74LS157- .85 
14L5160 - I.OO 
74t51 6 1 - 1.00 
74L5162 - 1 .00 
74LS163 - 1 .00 
74L5164 - 1 .00 
74LS168 - 1 .25 
74l5169-1.7S 
14LSI70 - 1 .70 
74L5173 - .90 
74LS174 - 1 .00 
74L5175 - 1.00 
74LS\81 - 2.SO 
74L5190 - 1.2S 
74LS\91:- 1.1 S  
74L5192- .90 
74LS193 - .90 
74L519ol - 1.10 
74LS19S- .90 
74LS196 - I.OO 
74L5197- .90 
74LS240 - 1.60 
74LS241 - 1 .60 
74LS242 - 1.60 
74LS24l - 1 .60 
74LS244 - 1 .60 
74LS245 - 2.25 
74LS251 - 1.29 
74LS253 - 1 .00 
74LS257 - .90 
7CLS2SB - .90 
74LS259 - 1 .SO 
74LS266 - .70 
74LS273 - 1 . 25 
74LS279 - .70 
74LS283 - .00 
74LS290 - .00 
7CLS293 - .80 
74LS365- .80 
74LS367 - .80 
74LS368 - .80 
74LS373 - 1 .50 
74LS37S - .95 
74L5377-1.50 
74LS386 - .50 
74L5Jro - 1 .50 
74LS670 - 2.50 

1.10 

R E G U LATO R S  
. LM317T . . . . . . . .  $2.50 
LMJ37 . . . . . . . . . $2.50 
323K·5113A . . . . . .  $5.75 
79HGKC·5V at5A 56.95 
723 . . . . . . . . . . . . .  5 .50 
320T 5.12.or 15V $1.10 

LM305G . . . . . . . . . $ .75 
340K-1 2, 1 5or24V . S1 .50 
340T·5, 6. 8, 12. 1 5 
180f 2411 . . . . . . . $1 .10 
J20M5 . . . . . . . . . $ .75 
LAS141 2 • 1 2VJA $3.95 

grouped together in certain areas-it 
can help you determine the optimum 
placement of the associated in
tegrated circuits. Use the plugboard 
itself for the preliminary layout of 
sockets and other components. Deter
mine the locations of board feed-thru 
pins and all discrete components: 
don't wait until after you have begun 
to wire the board. It's a good idea to 
include extra ground feed-thru pins 
and to leave one socket position open 
near the card fingers for future addi
tions. Draw the socket outlines on 
both layout sheets, show the posi
tions of feed-thru pins and discrete 
components, and label them accord
ingly . Check any prewired card finger 
or voltage regulator position and 
make any changes by cutting traces. 

Install all board pins, but omit the 
sockets so that you can use the board 
backup block_ Insert T 46-2-9 double
ended wrap posts in all card fingers, 
driving them in from the copper side 
of the pad hole. Though pins make 
excellent electrical contact with the 
pads, the connection can become 
erratic if you loosen or rock the pins 
excessively. Check for continuity 
with the ohmmeter, and solder if 
necessary. Many of the wire-wrap
style plugboards are designed to ac
cept the disk bypass capacitor by 
direct soldering to the etched planes. 
Install and solder the capacitors 
before you install the sockets. 

Secure the sockets to the board 
using 5-minute epoxy cement. Press 
an index card against the tips of the 
wrap posts associated with the card 
fingers on the wiring side of the 
board. Mark and label the impres
sions with bus assignments, for 
reference when wiring. Label an un
marked socket position using MSlOA 
pin-marking strips. Begin by chain
wrapping the ground circuits to fur
ther reduce ground-return im
pedance. Wire the supply lines next 
and, as the last step, install any wir
ing which may be altered_ Record 
your progress on the schematic 
diagram as you install and verify each 
wire run. 

Before you install any integrated 
circuits, use the ohmmeter to verify 
all wiring topside from card fingers 
and from socket to socket.  Check for 

Circle 1 03 on inquiry card. __,. 
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bus- and supply-line short circuits. 
Insert a milliameter in the power sup
ply line and energize the board. 
Check voltage-regulator outputs and 
voltage distribution. With the power 
off, insert integrated circuits one by 
one and observe the expected in
creases in supply current.  If all is 
well, connect the ribbon cable to the 
proto system and check the voltages 
at the other end of the cable. Take 
care that the proto system's power 
supplies do not feed directly back to 
your computer! 

You can extend the useful
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu ca
pabiiities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can ,_iiiiiii 
generate sc:;hematic dia
g rams ;  descr i be  s a l e s  
curves to your computer; enter alphanu
meric information by merely touching 
printed letters on a menu, or enter order or 

At this point, the wise exper
imenter will perform static tests on at 
least a portion of the board logic (eg: 
port and memory decoders) .  · Use 

· jumper wires to program the input 
logic and verify the output. A patch
board with the entire system bus laid 
out and labeled on Klip Block linked 
to the system by ribbon cable is a 
handy aid for conducting static tests. 
These tests detect wiring and design 
errors, as well as defective integrated 
circuits. 

Always tum off all power when in-

inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de
signed plug-in TRS-80 in
terface and power supply 
cost  j u s t  s l i g h t l y  o v e r  
$1 ,000. 

If you don't have a digi
tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis
tributors who have the Bit Pad One. 

Now, Bit Pad OneTM digitizer makes i� easy to add graphics capability to your TRS-80! 
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serting or removing connectors and 
plugboards. Connect the untested rib
bon cable and proto system to your 
computer, but do not install the 
plugboards. If your computer fails to 
function, look for line shorts. 
Another possible culprit is the ribbon 
cable capacitance (or the cable may 
be picking up noise) .  Always use very 
short cables and be prepared to ex
periment with several lengths. As the 
final and most crucial test, insert the 
plugboard in the proto system for 
dynamic on-line tests. The most fre
quently encountered problems are the 
result of wiring errors or omissions, 
erratic or defective integrated cir
cuits, and contaminated and erratic 
connectors. 

An erratic integrated circuit device 
is difficult to pinpoint, but it can be 
forced to reveal itself. Allow the 
system to warm up thoroughly, and 
attempt to reproduce the observed 
erratic behavior. Then, spray each 
suspected device with integrated
circuit cooler. In many cases, this will 
temporarily restore the system to nor
mal operation and isolate the 
troublesome component.  Another 
approach is to substitute suspect in
tegrated circ;uits with those that you 
know are reliable. 

Once you resolve the frustrating 
. circuit problem, you will gain a far 
greater  understanding of the 
microprocessor, logic circuits, and 
test techniques. So start experiment
ing with computer hardware circuits 
made simply by wire wrapping and a 
plugboard system. It will lead to 
greater enjoyment of your hobby. • 

Notice of Omission 
Due to a processing error 

the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service N umber. 

For m ore information re
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in this issue. 



Speeding Up 
TRS-80 Graphics 

Many TRS-80 owners have prob
ably, at one time or another, experi
mented with using DATA statements 
to store graphics information. This 
method can be highly efficient, but 
there's a catch. It is possible to store 
graphics as data in several different 
ways. Which is best? 

In this article, we will examine 
some of the methods of storing a 
screen image as DATA statements, 
and, later, of recreating it on the 
video screen. Listings 1 thru 13 show 
the evolution of successively complex 
techniques. 

In most cases, we will start with a 
picture onsr.reen (as provided by a 
run of listing 1 ) .  Many of the simpler 
sketching programs for the TRS-80 
don't provide any way to store the 
images to disk, and the screen-read
ing programs used as examples in this 
article can be appended to a sketching 
program that will allow you to save 
your work. Let's look at the first 
method of saving screen images. 

POINT Graphics 
Every cell (graphics point) on the 

TRS-80 graphics screen can be turned 
on by a SET statement or turned off 
by a RESET statement. This method 
is used in listing 1 to draw a picture 
on the TRS-80 video screen. Another 

Interested readers can call The Software Center 
at (314) 838-7785. 

Ronald Bobo 
3246 Gravois 

St Louis MO 63118 

John Knoderer 
The Software Center 

51 Florissant Oaks Shopping Ctr 
Florissant MO 63031 

TRS-80 Level II command, POINT, 
returns a 1 or 0 based on the value of 
the cell given by the x (column num
ber) and y (row number) parameters 
of the POINT statement. 

The easiest way to store the video 
screen would be to examine and write 
an (x, y) number pair for each cell 
that is shown. Unfortunately, this is 
both time consuming and wasteful of 
disk storage. Due to the nature of 
most drawings, they are more easily 
approached as a series of horizontal 

By PEEKing the 
appropriate memory 

locations, we can 
represent the contents 

of the screen as exactly 
1 024 numbers. 

lines; this is done in listing 1 where a 
horizontal line of cells is SET to 
screen inside a do-loop that varies the 
x (column) coordinate of the SET 
statement. We can store each line of 
cells as a triad of numbers : y (row) 
number, beginning x (column) num
ber, and ending x (column) number. 
Then we can later read the triad and 
recreate the line by executing a SET 
statement within a do-loop. 

Listing 2 illustrates this process by 
creating the disk file of triads (lines 
11000 thru 11050), closing it (line 

11060), then opening it again and re
creating the picture from a cleared 
screen (it does this by reading the disk 
data file in lines 12000 thru 12020, as 
discussed above) . The data in this 
data file will be used by listing 3 .  

Data Files and POKE Graphics 
To use these data files in other pro

grains, the disk file of numbers must 
now be converted to DATA state
ments. However, you won't have to 
type them on the keyboard. Listing 3 
will read the disk file from listing 2, 
convert the numbers to DATA state
ments complete with line numbers, 
and put them back onto disk in ASCII 
format, ready to be merged with a 
BASIC program. 

Now that the numbers have been 
reconfigured as DATA statements, 
they can be merged with a short pro
gram that will use the DATA state
ments to set the graphics. This 
method is a bit faster than reading the 
data from a disk file . Listing 4 in
cludes the DATA statements (lines 
1905 thru 1960) generated by listing 3 
(which contain the data generated by 
listing 2) .  Lines 100 to 130 read the 
data and set the graphics. Lines 200 to 
210 generate hardcopy of the infor
mation on the screen for conversion 
to DATAPOKE statements. Line 300 
creates a file and stores the data on 
disk. 

Listing 4 creates (in line 300) a new 
Text continued on page 1 76 
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THE APPLE DATA BASE M ANAGER YOU'VE BEEN WAITING FORI 

It you want an easy-to-use, flexible. and versatile data base manager, you have a choice of one. DB MASTER from Stoneware 
Microcomputer Products - soon to become the standard by which all others will be judged. 

But don't just take our word for it. Compare the many advanced features of DB MASTER with the data base manager you're 
now using. Or for that matter, compare it  with any data base manager on the market. No one will even carne close. 

FEATURES 
FILING SYSTEM: 

DB R ijQ� E SliEPORT GENERATOR 
MASTER DBMS 

Maximum search time to f ind any UNDER under 
record by its primary key . . . . 3 SEcsli�.�. · 

True ISAM fi le system with mult i · f ield 

Send reports to screen or printer 
Sort o n  up to 6 fields at a t ime . 
Column subtotals and totals . . .  
Subtotal and page breaks . 
IJp to 24 computed fields per report . 

primary keys . . . . . . . . . . . YES YeS .... Up to 9 l ines of column titles Multiple secondary keys for rapid 
access (5-7 seconds) to records 
by any field . . . . . . . . . . . . . . . .  . 

Primary & Secondary keys maintained 
automatically-no need to 
rebuild keys after adding 
records . . . . . . . . . . . .  . 

Maximum record size (bytes) . . . .  
Maximum number 'of f ields/record . 
Handles files with more than one 

diskette of data . .  

(ij'pp�;�rsec) Up to 9 l ines for each record . . . . . .  . 
Maximum number of frelds per report Y Code fields - store short codes, print 

YES es .. long descriptions . 
1020 �6'4 Comment l ines and foofrrotes 
100 ::g:g:g: Comment fields for printing labels or ... treaders within each record . . . 
YES Y.e.L Summary only reports . . . . . . . . . .  . 

YES 
YES 
YES 

Yes 
Yntl6} 
'f.e_s_ 

YvEs Yes.
,99} ES Yes . 

m . .YesiJ 6) 
YEs Ye�(!6) 
100 _999. 

YES )'�
YES Yes_ 
m Pe�: 

A ND REQ UES T  TM GI VES 

YO U A L L  THESE EXTRAS 
• Mult i p le  formats for mai l ing  labels 

• REQU ESr" can be used with a modem 

• On the APPLET" R EQ UESr" is 
compat ib le w ith 80 colu m n  boards 

• H i g h  level q uery lang uage or screens 
used to form query 

• Query l ib rary stores executive q ueries for 
Run-On-Demand 

• REQU Esr• wi l l  i nterface with SourceT", 
VisiCalcT", and word processing packages 

• D isks are readable and copyable by 
normal DOS 

ON LY 
S 22 5  

DEALER 
INQUIRIES 

INVITED 

Custom disk operating system (DOS) 
for faster data retrieval and 
program chaining . . . . . . . YES 

User-designed screen formats . . . . . . YES 
Up to 9 screen "pages" per  record . . .  YES 
Ten field types, including dol laricents, 

N o--Whi le a custom DOS is n ice for speed , it does p lace the user in a b i nd , s ince No� it makes the data incompat ib le with APPLE'S DOS & other software. -����\ l REQUEST'" is fu l ly  compatible!  

phone & social security number. 
date, etc . . . . . . . . . . . . . . .  . YES 

Automatic data compaction for 
increased disk storage capacity. YES 

Wild card, partial string, range and 
Boolean search capabi l it ies . . . YES 

Dynamic prompting (tm) · l ists a l l  
available functions on screen-
n o  need for quick reference card. YES 

Password fi le protection . YES 
Four function calculator mode . . . . . . YES 
Dai ly update lists for printout of a l l  

Y.�J 5) REQU EST'" uti l izes a soph ist icated screen generation algorithm to Ye�L produce screens pleasin g  to the eye and easy to use, AUTOMAT I CALLY. 

Yes=-(_ 
y REQU EST'ST" add itional search functions i nc l ude:  

::Y!=!L • context search -y��:: • arithmetic expression evaluation search 
• mu lti-f ield relational search REQUEST & THINKER are trade marks of 

United Software of America records added !edited on any day 
or range of dates . . YES .. YeS . 



THINKER 'S™ A DDITIONA L  

FEA TURES INCL UDE -
• Compatible with REQU ESrM 

• Custom ized access to T H I N K ERTM data via 
REQU ESrM 

• Relational analysis of T H I N KEWM data via 
REQUESrM 

• Uti l i zes a 9 d ig it Z I P  Code compatible with 
Canada & Europe 

• Password p rotection for system secu rity 

• Daily audit t ra i ls for system i ntegrity 

• Dynam ic system configu rator wil l  expand 
data to addit ional dr ives when needed , 
AUTOMATICALLY! 

• Employs industrial psycholog ical 
approach to ach ieve superior  h uman 
eng i neering .  

I ntroductory Price 

$495 
SUPER KRAM I S  REQU I R E D  FOR E ITHER 
REQUEST O R  T H I N KE R  AN D I S  
AVAI L A B LE F O R  $ 1 7 5  

Look for the RED- WHilE-B L UE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 

= :..=.. .= UNITED 
S :-:....= EE SOFTWARE ... � ... OF 
750 THIRD A VE. AMERICA 
NE W YORK N Y  1 00 1 7  
(212) 682-0347 Telex 640055 

S O FTWA R E  T HAT T H I N KS 
FO R I TS E L F  

Befo re The TH I N KER™. m icrocom puter b usi ness 

systems have fal len short i n  two d ist i nct a reas : FLEXIB ILITY 

and IN TEGRA TION. Every busi ness is d i fferent and req u i res 
software to be p re-set to f i t  its own part icu lar  needs. A n i p  here, 
a tuck there,  and f i les are extended to where the bus iness was 
expected to be . . .  B ut ,  a s ing le  f i le too short can cause the 
system to fa i l , or  a s ing le f i le too long wastes costly  d isk space. 

The TH INKERTM takes the g u ess work out  of your  busi ness 

data process ing  by th ink ing  for you . 

EASY TO U S E- F U L LY I NT E G RATED 

AC C O U NTI N G  SYST E M  
The THINKERTM consists of 6 com p rehensive interactive 

modu les, with a l l  t ransact ions app l ied i m med iate ly and the 
resu l ts are i nstantaneously accessib le .  They a re; 
• ACCO UNTS RECEIVABLE • ACCOU NTS PAYAB L E  

• SALES ORDER ENTRY • P U R'tHASE O R D E R  E NTRY 
• I NVENTORY CONTROL • M A I L I N G  L I ST 

(General  Ledger  avai lab le i n  J u ne) 

F L E X I B I L I TY - S O FTWA R E  THAT 

G R OWS W I T H  Y O U R  B U S I N ESS 
T h e  THINKERTM ut i l izes t h e  DYNAFILETM Keyed File A lloca tion 
Scheme wh ich dynamica l ly  manages f i le length and records to 
meet the busi nessman's needs and w i l l  automat ical l y  extend i tself 
to work on hard d isks without any p rog ram mod if icat ion .  No d isk 
space is wasted because the system automatica l l y  recaptu res 
space when reco rds a re de leted . DYNAFILETM ut i l izes a 
sophist icated index i n g  scheme, a l low i n g  d i rect access to any 
record . Mach i ne lang uage p rogra m m i n g  i nsu res DYNAFILETM 
speed, rel iab i l i ty,  and i nteg rity . 

The TH INKERTM is currently ava ilable for 6502
.
based 

microcomputers. 80 col u m n  P ET/CB M  Computers 
80 col u m n  App le  Com pute rs 
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BASF '"FLEXYDISK" . . .  
Superior Quality data  
storage med ium. 
Certified and guaranteed 
100% error free. � 
SINGLE S I DED-SINGLE DENSITY 

SW' or 8" Diskettes . . . . . . . . . . . . .  1 0 I $ 2 4 
5W' or 8" Vinyl  Storage Pages . . . . .  1 0 / $ 5  

MAXELL- D I S KEITES 
The best quality 
diskette money can buy. 
Approved by Shugart 
and I BM. 
Sold only in boxes of 10 
s··. 1 side . . . . . . . . . .  . 
B", 1-side . . . . . . • . . . . . .  
5", 2-side . . . . . . • . . . . • . . . . . .  
8", 2-side . . . . . . . . . . . . . . . .  . 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

L IHRARY CASE ... 
3-ring binder a l b u m.  
Protects y our  v a l uabl e  
programs on d i s k s  
F u l ly enclosed and  
protected on all  sides . 
Similar to Kas-sette storage box. 

Library 3-Ring B i n d e r  . . . . . . . . . . . . . . $6.50 
SW' Mini Kas - sette/10 . . . . . . . . . . . .  $2.49 
8" Kas-sette/10 . . . . . . . . . . . . . . . . . . . -$2.99 
DISK EITE DRIVE HEAD C L EA N I NG K ITSw-iil 
Prevent head crashes and  � 1nsure eff 1oent .  error-
free operation. 

SV.. " or 8"  . . . .  
SFD CASSETTES 

HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage 

. . . . . . . . . . . . . . .  $ 1 9.50  

•• 
8 "  Applicator $4 Sv..'' Appl icator $ 3  
50/8" Hardholes $8 Sv..'' Hardholes $6 

V I S A  • MASTERCHARGE • M O N EY O R DERS 
CERTI F I E D  CHECK • FOR PERSONAL CHECKS 

ALLOW TWO WEEKS • C.O.D. REQUI RES A 10% 
DEPOSIT • CAL. RES. ADD 6'X. SALES TAX 

MI N  $2 SHI PPING & H A NDLING • M I � I M U M  
O R D E R  $ 1 0  • SATISFACTION GUARANTEED 

O R F ULL R E F U N D  
Write f O r  o u r  free catal  

A B M  PRODUCTS 
63 1 B ST. 

SAN DIEGO, CA 92 1 01 
(71 4)_235-6602 
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Listing 1: TRS-80 graphics program using the traditional SET and RESET graphics. 

1 0  CLS l CLEAR 2 0 0  

2 0  FOR X = 5 0  T O  95 l Y = 1 2 l SET ( X , Y l l NEXT l FD R  Y = 1 3  T O  32 l S E T I 5 0 , Y l l SE T I 95 , Y l l NEXT 

3 0  FOR X=28 TO 5 0 l Y=22 l SE T ( X , Y l l NEXT l Y=22 l FD R  X=37 T O  �3 l S ET < X , v l : Y= Y - 1 l NEXT 

qo FOR X:qq TO �9 l S ET I X , Y l l Y= 1 � l NEXT l FDR Y=22 T O  29 l X= 28 l S ET < X • Y l l NE X T l F D R  Y=29 

TO 3 0 l X=27 l SET < X , Y l l NEXT l FDR Y=27 T O  28 l X=29 l SET ( X � � l NEXT l FOR Y = 2 6  T O  2 7 l X= 3 0 l S  

ET < X , Y l l NEXT 

5 0  FOR Y=25 TO 2 6 l X= 3 1 l SET ( X , Y l l NE X T l SE T 1 3 1 , 25 l l FD R  X=32 T O  3 8 l Y = 2 � l SE T < X , Y l l NEX 

T l SE T I � 0 , 23 l l SET I � 1 . 2 � l l SET I �6 , 24 l l Y=25 l FDR X = � 2  TO 17 l SE T ( X , Y l l Y= Y+ 1 l NEXT : FOR Y 

=23 TO 3 0 l X=�B : SET ( X , Y l l N EXT 

6 0  Y=25 l F DR X=38 TO � 4 l S ET I X , Y l l S ET I X+ 1 , Y l l Y= Y + 1 l NE X T l F D R  X=�5 T07 6 l Y=32 l SET < X , Y  

l l N EXT l Y= 3 1 l FOR X=76 TO 83 l S ET ( X , Y l l SE T I X + 1 , Y l l Y= Y - 1 l NEXT 

7 0  FOR X=83 T O  9 0 l Y=2� l SET ( X , Y l l NE X T l Y=25 l FOR X = 9 0  T O  9 � l SE T < X , Y l l SE T I X+ 1 , Y l l Y= Y  

+ 1 l NEXT l FOR X=96 TO 97 l Y = 3 1 l SE T I X , Y l l NE X T  

B O  FOR X = 3 3  T O  36 l Y=27 l SET ( X , Y l l NEXT l FO R  X=85 T O  B B l SE T ( X , Y l l NEXT l FOfl Y=30 T O  32 

l X • 3 0 l SET < � • Y l l NEXT l Y = 3 0 l FO R  X=30 TO 32 l SE T ( X , Y l l SE T I X+ 1 , Y l l Y = Y - 1 l NEXT 

90 Y=28 l F DR X=36 TO 38 l S ET I X , Y l l SE T I X + 1 , Y l l Y = Y+ 1 l NEX T l Y = 3 2 l FOR X=30 TO 3 3 l SET I X ,  

Y l l SE T I X+ 1 , Y l l Y= Y+ 1 l NEXT l FOR X=33 T O  3 6 l Y= 3 5 l SE T I X , Y l l NEXT 

1 0 0  Y=3� l FOR X=36 T O  38 l SE T I X , Y l l SE T I X+ 1 , Y i l Y= Y- 1 l N E X T l FO R  Y = 3 0 T O  3 2 l X=39 l SE T I X  

, y ) l N EXT l X= 3 � l Y=30 l SE T ( X , Y i l SE T I X + 1 , Y l l SET 1 33 , 3 1 1 l SET 1 36 , 3 1 l l X= 31 l Y=32 l SET I X , Y i l 

SET I X+ 1 , Y l  

1 1 0  FOR Y=30 T O  3 2 l X=82 l S ET ( X , Y l l SE T I X+ 9 , Y i l NEXT l Y= 3 0 l FOfl X=BZ T O  85 l S ET C X , Y i l SE 
T I X+ 1 , Y i l Y =Y- 1 l NEXT l Y=32 l FOR X=82 TO B� l SE T I X , Y i l SET I X+ 1 , Y i l Y=Y+ 1 l NEXT l rO R  X=85 

TO 88 l Y=35 l SET ( X , Y i l NEXT 

120 Y=3� l FOR X=BB TO 9 0 l SE T I X , Y i l SE T I X+ 1 , Y i l Y= Y - 1 l NEX T l Y = 2 8 l FOR X = B B  T O  9 0 l SE T I X  

, y ) l S ET I X + 1 , Y l l Y= Y+ 1 l NEXT l FOR X=86 T O  8 7 l Y = 3 0 l S ET I X , Y i l Y=32 l SE T I X , Y i l NEXT l SE1 1 85 

, 3 1 1 l SET 1 88 , 3 1 l  

1 3 0  X=55 l Y= 1 5 l SE T I X , Y i l SET I X , Y + 1 1 l S E T I X + 1 , Y +2 1 l SE T I X+ 1 , Y+ 3 l l SET I X+ 2 , Y +� I l SE T I X+ 2  

, Y +5 l l SET I X+ 3 , Y+ 6 1 l SET I X+� , y+ 5 l l SET I X+ � • Y+ � I l SE T I X+ 5 , Y+3 1 l S E T I X+ 5 , Y+ Z l l SE T I X+ 6 , Y  

+ 1  l l SE T I X+6 , Y l  

1 � 0  FOR Y = 1 5  T O  2 1 l X= 6 5 l SE T I X , Y i l NE X T l FOR X = 6 9  T O  7 3 l Y = 1 5 l SE T I X , Y i l NEXT l FD R  Y= 1 6  

T O  2 1 l X= 7 1 l SET ( X , Y i l NEXT l FDR X=77 T O  8 1 l Y= 1 5 l SE T ( X , Y i l Y= 2 1 l SE T ( X , Y i l NE X T l SET I 7 8  

, 1 B i l F D R  Y = 1 5  T O  2 1 l X=77 l S ET ( X , Y l l NEXT 

150 FOR Y=15 T O  2 1 l X=85 l SET ( X , Y l l NEXT l Y = 1 8 l FOR X=86 T O  89 l S ET ( X , Y.l l Y=Y - 1 l NEXT l Y= 

1 8 l FOR X=86 TO 89 l SET ( X , Y l l Y= Y + 1 l NEXT 

160 FOR Y=2� T O  29 l X=55 l SET ( X , Y l l SE T I X+ 4 , Y i l SE T I X+9 , Y l l N EX T l Y=25 l F OR X = 6 0  T O  62 l 

SET I X , Y l l SET I X + l , Y i l Y=Y + 1 l NEXT l , 

1 7 0  FOR Y=25 TO 2 8 l X=6 8 l SET < X , Y l l NEXT l FOR X=69 TO 7 1 l Y= 2 4 l SE T I X • Y i l Y=29 l SET C X , Y I  

l N EXT l SET 1 7 2 , 2 5 1 l SET I 72 , 2 8 l l SET I 7 � • 29 l 

1 8 0  FOR X = l  TO 1 5 0 0 l NEXT l PRINT@ 64 , STRING$ ( 6 0 , '  ' l l P R I N T @ 1 2 8 , S T R I NG$ ( 6 0 , '  ' l l FO R  

X = 5  Tu 1 2 5 l Y= O l SE T ( X , Y l l SET ( X , Y + 1 l l Y= q 7 : SE T < X • Y l l SE T I X , Y- 1 l l NEXT l F O R  Y = U  T O  47 l X  

= 5 l SE T I X , Y l l SET I X+ 1 , Y l l SE T I X +2 , Y l l N E X T  

1 8 5  FOR Y = O  T O  �7 l X= 1 2 5 l SET I X , Y l l SE T I X- 1 , Y i l SE T I X- 2 , Y l l NE X T l FOR X = 1  T O  1 0 0 0 l NEXl 

Listing 2: Program to read data directly from the screen memory and store it to the disk 
as numbers representing a series of horizontal lines of graphic dots. 

1 1 0 0 0  OPE N ' 0 ' , 1 , ' GRAPHIC/DAT ' l F DRY= O T D� 7 l X= - 1  

1 1 0 1 0  X=X+ 1 l iFX>127THEN 1 1 0 6 0  

1 1 0 2 0  IFPDINT I X , Y I = O THEN 1 1 0 1 0  

1 1 0 3 0  X 1 = X  

1 1 0 4 0  X=X+ l l iFX>1 27DRPOINT < X , Y l = O THENPRINT t 1 , Y ' , ' X 1 ' , ' X l GO T 0 1 1 0 1 0  

1 1 0 5 0  GOT0 1 1 0 't 0  

1 1 0 6 0  NEX T Y l CLOSE 

1 2 0 0 0  OPEN ' I ' , l • ' GRAPHIC/OAT ' l CLS 

1 2 0 1 0  C=C+ 1 l iFEDF I 1 l = O THENINPUTt1 , Y , X 1 , X 2 l FD R X = X 1 T O X 2 l S ET I X , Y i l NE X T ! GOTD 1 2 0 1 0  

1 2 0 2 0  GOT0 1 2 0 2 0  

2 0 0 0 0  REM--ORIGINAL GRAPHICS ROUTINE FROM A SKETCH B Y  

KARL WILLIAMSON , OVERLAND , M O . S E T  A N D  RESET 

GRAPHICS BY RON BDBO , 

2 0 0 0 5  REM--ALL OTHER PROGRAMMING IN THIS SERIES BY 

JOHN KNODERER , COMP-U-TRS , 51 FLDRISS�N T  OAKS 

SHOPPING CENTE R ,  FLORISSANT ,  MO , 6 3 0 3 1  

2 0 0 1 0  REM--LINES 1 1 0 0 0  TO 1 1 0 6 0  CONVERT SCREEN T O  VALUES 

y, X 1  AND X2 AND SEND T O  DISK , FOR U S E  IN LINE ' FOR 

X=X1 TO X2 l S ET ( X , Y i l NEXT ' 

2 0 0 2 0  REM--LINES 1 2 0 0 0 - 1 2 0 2 0  TEST T H E  NUMBERS CREATED BY 1 1 0 0 0  

65 0 0 0  ' TW O  

Listing 3: This routine reads the data file generated by the program in listing 2 (and 
subsequent listings) and creates an ASCII file containing BASIC DA TA statements. 

1 3 0 0 0  CLEAR9999 l OPEN ' I ' , 1 , ' G RAPHIC/DAT ' l LN = 1 9 0 0 l DPEN ' 0 ' , 2 • ' GRAPHIC / AS C  

1 3 0 1 0  LN=LN+5 l X$=STR$ I LN l + '  DAT A ' 

1 3 0 2 0  IFEDF I 1 1 THENPRIN Tt 2 , LEFT $ I X$ , LEN I X$ ) - 1 1 l PRINTX$CHR$ 1 8 l l CLOSE l END 

1 3 0 3 0  I N P U T t 1 , Y l X$=X$+MID$ 1 ST R$ 1 Y J , 2 1 + ' • ' l iFLEN I X$ ) )237THENPRINTt 2 , LEFT$ I X$ , LEN I 

X $ 1 - 1 1 l PRINTX$CHR$ 1 8 l l GOT0 1 3 0 1 0  

1 3 0 � 0  GOT0 1 3 0 2 0  
1 3 9 0 0  REMARK--THIS CONVERTS NUMBERS O N  D I S K  T O  BECOME REGULAR BASIC D A T A  STATEME 

NTS WITH A LIMIT OF 2 � 0  CHARACTERS PER LINE 

65 0 0 0  ' C ONVERT 

C i rcle 1 92 on inquiry card. --+ 



The business information 
you need at the turn 
of a key. 
Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. It's from 
IUS, the people who brought you 
EasyWriterrM and who are bringing you 
new products for office automation 
education; and development system's. 

Datadex is short for data index. It lets you 
put all your. business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 

Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 
your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you've entered. Nothing to 
it. That's power! · 

You can do the same with phone lists, 
mail·ing lists, dealer names or inventories. 

They all enter Datadex and form your own 
personal data base. 

Want to find a company but don't know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 

Soundex helped us find Mr. 
Zukrzawski when we were 
balancing our checkbook. 
We weren't sure how to spell 
Af/s name, se seqrchedfor 
AI Z and found him. 
Instantly. The check register 
and several other applica
tions are free with Datadex. 

PUT 
DATADEX'. 
IN YOUR 
. APPLE. 

Want a specific piece of information, like 
sales for January 14-21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 

Want a report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 
report. 

But seeing is the only way to believe. Get a 
demonstration of Datadex at your local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc-type program, 
see Datadex before you buy. 

By the way, about IUS. We're the Apple 
of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written qocumentation. 
And products that are never outdated, 
only updated. Information Unlimited 

Software, Incorporated, 
· 

281 Arlington Ave. , Berkeley, 
CA 94707. (415) 525-9452. 

Does your other software have 
auto system configuration and 

auto report generation? 
Datadex does. You don't 

have to be a computer 
expert to get results! 



Let 
McGraw-Hil l 's 
Classified 
Ads Work 
For You 

E m ployment 
Opportunities 

FOR I NFORMATION 
REGARDI NG THIS 

SECTION 
Call 2 1 2-997-2556 

Systems Engineer: 
40 hours per week at $1,500.00 per 
month salary. Develop, design, codes, 
tests and de-bugs microprocessor 
system, develops software, integrates 
systems and develops documentation for 
various customers according to their in
dividual needs. 
Requires A B.S. degree in Computer 
Science or Informational Engineering. 
Also requires 6 months experience or 1 
year Post Graduate Studies in Computer 
Science or Informational Engineering. 
Apply at: 

Systems & Software, Inc. 
2801 Finley Road 

Downers Grove, IL 605 1 5  
Attention William Smith 

Notice of Omission 
Due to a processing error 

the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service Number. 

For more information re
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in . this issue. 
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Listing 4: Recreation of a graphics picture. This listing shows how the DATA statements 
generated by listing 3 may be appended to a program that uses them to recreate the 
original graphics display. 

1 0 0  ONERRORGOT0 1 2 0 ! CLS 

1 1 0  READY , X 1 , X2 ! FORX= X 1 TOX2 ! SET ( X , Y > ! NEXT ! GOT01 1 0  

1 2 0  RESUM E 1 3 0  

1 3 0  ONERRORGOTO O ! GOTO 1 5 0  

1 5 0  REMARK--THIS SECTION OF PROGRAM FROM LINE 1 0U TO LINE 1 3 0  I S  PROGRAM LISTING 

NUMBER ZERO . THAT WILL RECREATE T H E  GRAPHIC PICTURE OF LISTING 1 ,  
1 9 0  ' GOT03 0 0  

2 0 0  F D R I = 1 5 3 6 0 TD 1 6383 ! LPRINTPEEK < I > ; : NEXT ! RETURN 

2 1 0  REM--LINE 2 0 0  WILL GENERATE HARD COPY OF DATA FO R  THE NEXT PROGRAM 

3 0 0  OPEN ' 0 ' , 2 , ' DATAPOKE ' ! FORI= 1 5 3 6 0 T 0 1 6383 ! PRINTt2 , PEEK < I > ! NEXT ! CLOSE ! STOP ! REMAR 

K THIS LINE WILL OUTPUT T O  DISK 

1 9 0 5  D A T A O r 5 r 1 26 r l r 5 r 1 26 r 2 r 5 r 8 r 2 r 1 2 3 r 1 2 6 r 3 r 5 r 8 r 3 r 1 23 r 1 2 6 r � r 5 r 8 r 4 r l 23 r 1 2 6 r 5 r 5 r 8 r 5  

r 1 23 r 1 2 6 r 6 r 5 r 8 r 6 r 1 23 r 1 2 6 r 7 r 5 r 8 r 7 r 1 23 r 1 26 r 8 r 5 r 8 r 8 r 1 2 3 r 1 26 r 9 r 5 r 8 r 9 r l 2 3 r 1 26 r 1 0 r 5 r 8 r  

1 0 r l 23 r 1 26 r l l r 5 r 8 r l l r 1 23 r l 26 r l 2 r 5 r 8 r 1 2 r 5 0 r 9 6 r 1 2 r 1 23 r 1 2 6 r 1 3 r 5 r 8 r 1 3 r 5 0 r 5 l r l 3 r 95 

1 9 1 0  DATA96 r 1 3 r 1 23 r 1 26 r 1 4 r 5 r 8 r 1 4 r 4 5 r 5 1 r 1 4 r 95 r 96 r l 4 r l 23 r 1 2 6 r l 5 r 5 r 8 r 1 5 r 44 r 45 r 1 5 r 5 0  

r 5 1 r 1 5 r 5 5 r 56 r 1 5 r 6 1 r 62 r 1 5 r 65 r 66 r 1 5 r 6 9 r 74 r 1 5 r 7 7 r 82 r 1 5 r 8 5 r 86 r 1 5 r 89 r 9 0 r l 5 r 95 r 9 6 r 1 5 r 1  

23 r 1 26 r 1 6 r 5 r 8 r 1 6 r 43 r 4 4 r 1 6 r 5 0 r 5 1 r 1 6 r 55 r 56 r 1 6 r 6 1 r 62 r l 6 r 6 5 r 66 r 1 6 r 7 1 r 72 r 1 6 r 7 7 r 78 

1 9 1 5  DATA 1 6 r 8 5 r 86 r 1 6 r 88 r 89 r 1 6 r 95 r 96 r 1 6 r 1 23 r 1 26 r 1 7 r 5 r 8 r 17 r 4 2 r 43 r 1 7 r 5 0 r 5 1 r 1 7 r 5 6 r 57 

r 1 7 r 6 0 r 6 1 r 1 7 r 65 r 66 r 1 7 r 7 l r 72 r 1 7 r 77 r 7 B r 1 7 r 8 5 r 86 r l 7 r 87 r 88 r l 7 r 95 r 96 r 1 7 r 1 23 r l 26 r l 8 r 5 r  

B r 1 8 r 4 l r 42 r 1 8 r 5 0 r 5 1 r 1 8 r 56 r 5 7 r 1 8 r 6 0 r 6 l r 1 8 r 6 5 r 66 r 1 8 r 7 1 r 72 r 1 8 r 7 7 r 79 r 1 B r 85 r 87 r l 8 

1 9 2 0  DATA95 r 96 r 1 B r 1 23 r 1 2 6 r 1 9 r 5 r 8 r 1 9 r 4 0 r 4 1 r 1 9 r 5 0 r 5 1 r l 9 r 5 7 r 58 r 1 9 r 59 r 6 0 r 1 9 r 65 r 66 r 1 9 

r 7 1 r 72 r 1 9 r 77 r 7 B r 1 9 r 85 r 86 r 1 9 r 87 r BB r l 9 r 9 5 r 96 r 1 9 r 1 23 r 1 2 6 r 2 0 r 5 r 8 r 2 0 r 39 r 4 0 r 2 0 r 5 0 r 5 1 r Z  

O r 5 7 r 58 r 2 0 r 59 r 6 0 r 2 0 r 65 r 66 r 2 0 r 7 1 r 72 r 2 0 r 7 7 r 78 r 2 0 r 85 r 86 , 2 0 r 88 r 89 r 2 0 r 95 r 96 r 2 0 r 1 2 3  

1 925 DATA 1 2 6 r 2 1 r 5 r 8 r 2 1 r 38 r 39 r 2 1 r 5 0 r 5 l r 2 1 r 58 r 59 r 2 1 r 65 r 66 r 2 1 r 7 1 r 72 r 2 l r 77 r 82 r 2 l r 85 r  

B6 r 2 1 r 89 r 9 0 r 2 1 r 95 r 96 r 2 1 r 1 23 r 1 2 6 r 22 r 5 r 8 r 22 r 28 r 5 1 r 22 r 95 r 9 6 r 22 r 1 2 3 r l 2 6 r 23 r 5 r 8 r 23 r 28 

r 29 r 23 r 4 0 r 4 l r 23 r 48 t 49 r 23 r 5 0 r 5 1 r 23 r 9 5 r 96 r 23 r 1 23 r 1 2 6 r 24 r 5 r 8 r 2 4 r 28 r 2 9 r 24 r 3 2 t 39 r 2� 

1 9 3 0  DATA41 r 42 r 24 r 46 r 47 r 24 r 4 8 r 49 r 2 4 r 5 0 r 5 1 r 2 4 r 55 r 5 6 r 24 r 59 r 6 0 r 24 r 64 r 65 r 24 r 69 r 72 r 24 

r 83 r 9 1 r 24 r 95 r 96 r 24 r 1 23 r 1 26 r 25 r 5 r 8 r 25 r 28 r 2 9 r 25 t 3 1 t 32 r 25 r 38 r 4 0 r 25 r 42 r 43 r 25 r 4 8 r 49 r 2  

5 r 5 0 r 5 1 r 25 r 55 r 56 r 25 r 59 r 62 r 25 r 64 r 65 r 2 5 r 68 r 69 r 2 5 r 72 r 73 r 2 5 r 82 r 84 r 25 r 9 0 r 92 r 25 r 95 

1 93 5  DATA96 r 25 r 1 23 r l 26 r 26 r 5 r 8 r 26 r 28 r 29 r 26 r 3 0 r 3 2 r 2 6 r 39 r 4 1 r 26 r 43 r 44 r 26 r 48 r 49 r 26 r 5 0  

r 5 1 r 2 6 r 5 5 r 5 6 r 2 6 r 59 r 6 0 r 26 r 6 1 r 63 r 2 6 r 6 4 r 65 r 26 r 68 r 69 r 26 r 8 1 r 83 r 2 6 r 9 1 r 93 r 26 r 95 r 96 r 26 r 1  

23 r 1 2 6 r 27 r 5 r 8 r 27 r 28 r 3 l r 27 , 33 r 37 r 27 r � O r 4 2 r 27 r �4 r 4 5 r 27 r 48 r 49 r 27 r 5 0 r 5 1 r 27 r 5 5 r 56 

1 9 4 0  DATA27 r 59 r 6 0 r 27 r 62 r 65 r 27 r 68 r 69 r 27 r 8 0 r 82 r 27 r 85 r 89 r 27 r 92 r 94 r 27 r 95 r 96 r 27 r 1 23 r 1  

26 r 28 r 5 r 8 r 28 r 28 r 3 0 t 28 t 3 2 r 34 r 28 r 36 r 3 8 r 28 r 4 1 r 43 r 28 r 45 r 46 r 28 r � 8 r 49 r 2 8 r 5 0 r 5 1 r 28 r 55 r 5  

6 r 28 r 59 r 6 0 r 28 r 64 r 65 r 28 r 68 r 69 r 28 r 7 2 r 7 3 r 28 r 79 r 8 1 r 2 8 r 84 r 86 r 28 r 88 r 9 0 r 28 r 93 r 96 r 28 

1 9 4 5  DATA1 23 r 1 26 r 29 r 5 r 8 r 29 r 27 r 29 r 29 r 3 1 r 33 r 29 r 37 r 3 9 r 29 r 42 r 44 r 2 9 r 46 r 4 7 r 29 r 48 t 4 9 r 29 

r 5 0 r 5 1 r 29 r 55 r 56 r 29 r 59 r 6 0 r 29 r 64 r 65 r 29 r 69 r 7 2 r 29 r 74 r 7 5 r 29 r 78 r 8 0 r 29 r 8 3 r 85 r 29 r 89 r 9 1 r 2  

9 r 94 r 96 r 29 r l 2 3 r 1 26 r 3 0 r 5 r 8 r 3 0 r 27 r 28 r 3 0 r 3 0 r 3Z r 3 0 r 34 r 36 r 3 0 r 38 r 4 0 r 3 0 r 43 r 45 r 3 0 r 47 

1 9 5 0  DATA49 r 3 0 r 5 0 r 5 1 r 3 0 r 7 7 r 7 9 r 3 0 r 82 r 84 r 3 0 r 86 r 88 r 3 0 r 9 0 r 92 r 3 0 r 95 r 9 6 r 3 0 r 1 2 3 r 1 2 6 r 3 1 r 

5 . 8 . 3 1 . 3 0 , 3 1 . 3 1 . 33 . 3� . 3 1 . 36 . 37 . 3 1 . 3 9 . � 0 . 3 1 . � � . � 6 . 3 1 . 5 0 . 5 1 . 3 1 . 76 . 78 . 3 1 . 82 . 83 . 3 1 . 8  

5 r 86 r 3 1 r 8 8 r 89 r 3 l r 9 1 r 9 2 r 3 1 r 95 r 98 r 3 1 r 1 23 r 1 26 r 32 r 5 r 8 r 32 r 3 0 r 32 r 32 r 34 r 36 r 32 r 38 r 4 0  

1 955 DATA32 r 45 r 7 7 r 32 r 82 r 8� r 32 r 86 r 88 r 32 r 9 0 r 92 r 32 r 95 r 96 r 32 r 1 23 r l 26 r 33 r 5 r 8 r 33 r 3 1 r 33 

, 3 3 , 37 , 39 , 33 , 83 , 85 , 33 , 89 , 9 1 , 33 , 1 23 , 1 26 , 3� , 5 , 8 , 3� , 32 , 3� , 3 � , 36 , 38 , 3 � , 8 � , 86 , 3� , 88 , 9  

O r 3 4 r 1 23 r 1 2 6 r 35 r 5 r 8 r 35 r 33 r 37 r 35 r 85 r 89 r 35 r 1 23 r 1 26 r 36 r 5 r 8 r 36 r 1 23 r 1 2 6 r 37 r 5 r 8 r 37 

1 9 6 0  DATA 1 2 3 r  1 2 6 ,  J a , s·, e ,  38 , 1 23 , 1 2 6 ,  39 , 5 ,  a ,  39 , 1 23 , 1 26 r 4 0  , s·, a  , .q o , 1 2 3 , 1 2 6 r 4 1 , s , e ,  4 1  

r 1 23 r 1 26 r 42 r 5 r 8 r 42 r 1 23 r 1 26 r 43 r 5 r 8 r 43 r 1 23 r 1 26 r 4 4 r 5 r 8 r 44 r 1 23 r l 26 r 45 r 5 r 8 r 45 r 1 2 3 r 1 26 

r 46 r 5 r 1 2 6 r 47 r 5 r 1 2 6  

65 0 0 0  ' FOUR 

Text continued from page 1 71 :  
data file, OAT APOKE, that repre
sents the screen contents in another 
way. Actually, the contents of the 
screen are stored in the TRS-80 mem
ory as 1024 contiguous bytes of mem
ory, each byte representing six graph
ics cells (two cells wide by three cells 
high). By PEEKing the appropriate 
memory locations (decimal 15360 to 
16383), we can represent the contents 
of the screen as exactly _ 1024 num
bers, which are written to the OAT A
POKE file, as shown in listing 4 .  

Now, using the DATAPOKE file 
just generated and the conversion 
program in listing 3, we come up with 
a new set of OAT A statements. These 
are merged with another short rou
tine to produce listing 5, which reads 
data and POKEs the values into video 
memory. 

To get all of these graphics char
acters on the screen we are now using 
1024 different numbers, with an aver
age of 3 to 4 bytes used per number 
for storage (including commas). In 

return for the large amount of mem
ory that is being used, we are only 
gaining a slight speed advantage over 
the original program. Let's look for 
something that will reduce memory 
usage. 

Replacing Blanks with Tabs 
Tab characters are stored in 

TRS-80 Level II BASIC as the value 
192 plus the number of spaces to tab 
to the right. With this knowledge, we 
can combine a string of spaces into 
one character of memory by replac
ing the spaces with a tab character . 

Listing 6 uses this information to 
take a different set of numbers off the 
screen. The program will generate a 
new set of numbers that may then be 
converted to OAT A statements using 

· the converison program. To list these 
same values to a printer, merely re
move the END statement from line 
660. 

Note that in listing 6, the computer 
was not told to store any of the 
figures for regular printable charac-
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Listing 5: This program takes the OAT A statements generated by listing 4 and POKEs 
the information directly into the screen memory. 

5 0 0  DEFINTI-N : CLS 
520 FORI=15360T016383 : READ A : PDKEi o A : NEXT 
530 GOTO 530 
550 REM--LINES 500 TO 520  READ DATA STATEMENTS AND POKE THE 
VALUES INTO SCREEN MEMORY 
1905 DATA32 o 32 o 17 0 o 1 9 1 o 1 59 o 1 �3 o 1 �3 o 1 �3 o 1 � 3 o 1 43 o 1 �3 o 1 �3 o 1 43 o 1 43 o 1 43 o 1 43 o 1 �3 o 1 �3 o 1  
43 o 1 43 o 143 o 1 �3 o 1 43 o 1 43 o 1 4 3 o 1 43 o 1 43 o 1 �3 o 1 43 o 1 43 o 1 43 o 1 �3 o 1 �3 o 1 �3 o 1�3 o 1 43 o 1 43 o 1�3 o 1  
43 o 1 � 3 o 1 43 o l 4j o 1 �3 ; i 43 o 1 43 o 1 43 o 14 3 o 1 4 3 o 1 43 o 1 4 3 o 1 43 o 1 �3 o 1 43 o 1 4 3 o 143 o 1 4 3 o 143 o 1 4 3  
1 9 1 0  DATA1 � 3 r l �3 r 1 �3 r 175 r 19 1 r 1 �9 r 32 r 3Z r 17 0 r 19 1 r 149 r 32 r 32 r 3Z r 32 r 3Z r 3 2 r 32 r 32 r 32 r 32 
r 32 r 32 r 32 r 3Z r 3 2 r 3 2 r 32 r 32 r 32 r 32 r 32 r 3 2 r 3Z r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 3  
2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 32 r 3 2 r 1 7 0 r 1 9 l r 149 r 32 r 32 
1 9 1 5  DAT A 1 7 0 r l9 l r 1 �9 r 32 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 
r 3 2 r 3 2 r 3 2 r 3 2 r 3 Z r 32 r 32 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3  
Z r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 1 7 0 r 1 9 1 r 1 4 9 r 32 r 32 r 1 7 0 r 1 9 1 r 1 49 r 32 r 3Z r 32 r 32 r 32 r 32 
1920 DATA32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 
r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 3Z r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 1  
7 0 r 19 1 r 1 � 9 r 32 r 32 r 17 0 r 1 9 1 r 1 49 r 3 2 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 32 r 32 
1925 DATA32 o 1 6 0 o 17 6 o 176 o 1 9 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 1 3 1 o 13 1 o 1 3 1 o 13 1 o 1 3 1 o  
1 3 1 r 13 1 r 1 3 l r 1 3 1 r 13 1 r 13 1 r 1 3 1 r 13 1 r 17 1 r 1 49 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3Z r 17 0 r 
1 9 1 r 1�9 r 32 r 32 r 17 0 r 19 1 r 1 4 9 r 3 2 r 3 2 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 184 
1930  DATA135 o 32 o 32 o 1 9 1 o 32 o 1 38 o 1 8 1 o 32 o 1 86 o 1 33 o 1 7 0 o 149 o 1 3 0 o 1 7 1 o 15 1 o 1 29 o 1 7 0 o 1 5 1 o 13 1  
r 1 29 r 1 7 Q , 18 1 r 15 8 r 1 29 r 32 r 17 0 r 1 49 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 1 7 0 r 1 9 1 r 1 49 r  
32 , 32 r l 7 0 r 19 1 , 1 49 r 32 r 32 r 32 r 32 r 32 , 32 r 3 2 r 32 r 32 r 3 2 , 32 r 32 r 32 r 32 r 16 0 r 1 58 , 1 29 r 32 r 32 
1935 DATA32 , 1 9 1 , 32 r 32 r 1 7 1 r 1 88 r 1 5 1 r 32 r 17 0 r 1 49 r 32 r 1 7 0 r 149 r 32 r 17 0 r 1 5 1 r 32 r 32 r 1 7 0 r 1 5 9  
r 1 8 0 r 32 r 32 r 1 7 0 r l 49 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 1 7 0 r 19 1 r l 49 r 32 r 32 r 17 0 r 19 1  
r 1 49 r 3 2 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 188 r 14 0 r 1 4 0 r 1 4 0 r 14 0 r 143 r 1 88 r 1 4 0 r 14 0 r l 4 0 r l 8 8 r 1 9 1  
1 9 4 0  DATA32 r 32 r 32 r l 3 l r 3 2 r 32 r 13 0 r 1 29 r 32 r 1 3 0 r 1 29 r 32 r 1 3 0 r 1 3 l r 13 1 r 1 29 r 13 0 r 1 29 r 1 3 0 r l 2 
9 r 32 r l 7 0 r l 49 r 32 r 32 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 1 7 0 r 1 9 1 r 149 r 32 r 32 r 1 70 r l 9 1 r l 4 9 r 3  
2 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 19 1 r 1 84 r 1 5 1 r 1 3 1 r 1 3 1 r 175 r l8 2 r 1 73 r 1 44 r 13 l r l 9 1 r 1 9 l r 32 
1945 DATA1 7 0 o 14 9 o 1 7 0 o 189 o 1 8 0 o 1 9 1 o 3 2 o 1 9 0 o 13 1 o 1 � 1 o 32 o 32 o 32 o 1 6 0 o 1 9 0 o 1 35 o 13 1 o 1 3 1 o 1 7 5  
r 1 8 0 r l 7 0 r l 4 9 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 3 2 r 32 r 17 0 r 19 1 , 1 49 r 3 2 r 32 r 1 7 0 r 19 1 r 1 49 r 3  
2 , 32 r 32 r 32 r 32 r 32 r 32 r 32 r 16 0 r 19 l r 1 67 r 1 9 0 r 1 35 r 1 75 r 1 8 0 r 1 39 r 1 89 r 155 r 18 0 r l 9 1 r 19 1 r 32 
1950  DATA17 0 r 1 49 r 17 0 r 1 49 r l 3 1 r 1 9 1 r 32 r 1 7 5 r 1 7 6 r 1 5 6 r l 76 r 3 2 r 1 84 r 159 r 1 6 l r 19 0 r 1 35 r 1 75 r l  
80 r 139r 1 9 1 r 1 � 9 r 32 r 32 r 3 2 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 1 7 0 r 19 1 r 149 r 32 r 32 r 1 7 0 r l 9 l r l 4 9  
, 3 2 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r l 3 0 r 1 29 r l 9 1 r l 53 r 1 83 r 1 57 r l87 r 1 49 r 1 3 0 r 1 7 5 r l 82 r 1 79 r 1 9 1  
1955 DAT A 1 76 o 1 76 o 176 o 1 76 o 1 76 o 176 o 17 6 o 176 o 17 6 o 176 o 176 o 176 o 19 0 o 135 o 32 o 19 1 o 1 53 o 1 8 3 o 
157 , 1 87 r 1 49 r 17 0 r 1 57 r 1 32 r 32 r 32 r 32 , 32 r 32 r 32 r 32 r 32 r 32 r 32 , 32 r 17 0 r 1 9l r 1 4 9 r 32 r 32 r 1 7 0 r l  
91 , 1 4 9 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 13 0 r 1 75 r 1 8 0 r 1 9 0 r 1 35 r 32 r 32 r 32 r 32 r 32 r 32 r 32 
1960  DATA32 r 32 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 1 3 0 r 1 75 r 18 0 r 19 0 r l 35 r 32 r 32 r 32 r  
32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 1 7 0 r 1 9 1 r 1 49 r 32 r 32 r 17 0 r l 9 1 r 1 4 9 r 32 r 32 r 32 r 32 r 32 
, 32 r 32 r 32 r 3 2 r 32 r 32 , 32 r 3 2 r 32'r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 32 
1965 DATA32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3Z r 32 r 32 r 32 r 32 r 3Z r 32 r 32 
r 32 r 1 7 0 r l 9 1 r l 49 r 32 r 32 r 17 0 r 1 91 r 1 49 r 3 2 r 32 r 3 2 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3  
2 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 , 32 r 32 r 32 
1970 DAT A32 r 32 r 3 2 r 32 r 32 r 32 , 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 1 7 0 r l 9 1 r 149 r 32 r 32 r 17 0 r l 9 l r 
1�9 r 32 r 32 r 32 r 3 2 r 32 r 32 r 3 2 r 32 r 32 r 32 r 3 2 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 3  
z , J2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 3 2 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 r 32 
1 975 DATA32 o 32 o 32 o 32 o 32 o 17 0 o 19 1 o 1 49 o 32 o 32 o 1 7 0 o 19 1 o 1 89 o 1 88 o 1 88 o 188 o 1 88 o 1 88 o 1 88 o 1 8 
8 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 188 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 8  
8 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 88 o 1 8 8 o 1 88 o 1 8 8 o 1 8 8 o 188 o 1 8 8 o 188 o 1 88 
1980 DATA1 88 o 188 o 1 88 o 1 88 o 1 8 8 o 188 o 1 8 8 o 1 88 o 1 88 o 1 88 o 19 0 o 1 9 1 o 1 4 9  
650 0 0  ' FIVE 

Listing 6: A routine that compresses a string of spaces into a TAB character that 
represents the number of spaces in the string. 

6 0 0  DPEN ' D ' o 2 o ' PRINTCHR ' : L= 1 : A=PEEK I 1�360 l : POKE16383 o 3 2 : IFA<1 29THENA=32 
6 1 0  FDRI=15361T0 16383 : 8=PEEK I I l : IF8<1 29THEN8=32 
620 IFB=AANDA=32THENL=L+1 : GOTD660 
630 IF8=32THENL= 1 : C=A : GOSU8690 : A=B : GOTD6 6 0  
6 4 0  IFA=32THENC=192+L : GDSU869 0 : GOT0655 
650 C=A : GDSU8690 
655 A=B 
660 NEXTI : END 
690 PRINTt2 o C : RETURN 
695 REMARK LINES 6 0 0 -690 OUTPUT TO D I S K ,  LINES 9 0 0 -9 6 0  OUTPUT TO LINEPRINTER 
9 0 0  PDKE 1638 3 o 32 : L=1 : A=PEEK I 1 5360 l : IFA<129THENA=32 
910 FORI = 1 5361T016383 : B=PEEK I I J : IF8(1 29THENB=32 
920 IFB=AANDA=32THENL=L+ 1 : GOTD960 
930 IFB=32THENL= 1 : LPRINT A ; : A= B : GOT0960 
940 IFA=32THENLPRINT192+L ; : GDTD955 
950 LPRINTA ; 
955 A=B 
960 NEXTI : END 
650 0 0  ' SIX 

Listing 7: Program to display data stored in the compressed format. 

B O O  DEFINTI-N : ONERRORGDT083 0 : CLS 
820 READJ : PRINTCHR$ I J J ; : GOTD820 
830 RESUME8"\0 
8�0 POKE 1 6383 , 149 
850 GOTD 850  

Listing 7 continued on page 180 

ters (such as blanks, letters, or num
bers) because these can be more effi
ciently printed using PRINT state
ments. If you have both graphics and 
alphanumeric characters on the 
screen, the programs shown here will 
treat alphanumerics as a series of 
blanks for DATA purposes. 

The next routine, listing 7, qisplays 
the data from the DATA statements 
created using listing 3 and the data 
file from listing 6, PRINTCHR. This 
routine requires graphics characters 
on every line. If you go more than 
sixty-three successive blank spaces, 
you will get a function error, so we 
are assuming that graphics will be 
present on every line. 

In the sample data in listing 7, the 
last item in the DATA statements 
would give us a function error, s

.
o we 

did not use it in this particular exam
ple . Instead, a 149 was POKEd into 
the space (16383) .  

One problem that must be solved 
concerns the method of ending the 
loop that contains the DATA state
ments. For example, the three BASIC 
statements in line 820 of listing 7 are 
an endless loop that reads an item 
from the DATA statement and prints 
it. If we plan to use the same routine 
for different sets of DATA state
ments, we need to get the program 
out of the loop after it has read the 
last item of data; if we do not, the 
program will end immediately with 
an out-of-data error. 

There are several ways this prob
lem can be approached. Although te
dious, we could count the number of 
items in the data statements and put 
the READ statement in a do-loop. We 
could also append a certain flag value 
(one that would not otherwise be in a 
valid list of data) to the end of the 
data statements and put the READ 
statement in a loop that stops when it 
reads the flag value. Instead, we 
decided to use the ON ERROR 
GOTO option that is available in 
Level II BASIC. 

In listing 7, the ON ERROR GOTO 
830 (in line 800) is executed when the 
READ tries to read past the last data 
value. (Without this statement, the 
program would end . )  The RESUME 
840 statement at line 830 causes the 
program to continue, even after what 
would otherwise be a fatal error. The 
loop to itself at line 850 allows us to 
fill the entire video screen with the 
picture being displayed, without 
ending the program and scrolling the 
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Listing 7 continued: 
1 9 0 5  DATA19� r 1 7 0 r 1 91 r 1 59 r 1 �3 r 1 �3 r 1 �3 r 1 43 r 1 �3 r 1 �3 r 1 �3 r 1 �3 r 1 �3 r 1 �3 r 1 � 3 r 1 4 3 r 143 r 1 4 3  
r 1 � 3 r 1 �3 r 1 43 r 1 �3 r 143 r 143 r 1 43 r 1 43 r 1 �3 r 1 43 r 1 �3 r 1 �3 r 1� 3 . 1 43 r 1 43 r 1 4 3 r 1 � 3 r 1 43 r 1 4 3 r 1�3 
r 1 43 r 1 �3 r 1 �3 r 1 43 r 1 �3 r 1 43 r 143 r 1 �3 r 1 �3 r 1 43 r 1 43 r 143 r 1 �3 r 1 � 3 r 1 �3 r 1 43 r 1 � 3 r 1 4 3 r 1 � 3  
1 9 1 0  DATA1�3 r 1 43 r 143 r 175 r 1 9 1 r 1 49 r 1 9� r 17 0 r 1 9 1 r 1 4 9 r 2�8 r 1 7 0 r 1 9 1 r 1� 9 r 1 9� r 1 7 0 r 1 9 1 r 149 
r 248 r 1 7 0 r 1 9 1 r 1 4 9 r 19� r 1 7 0 r 1 9 1 r 1� 9 r 2�8 r 17 0 r 1 9 1 r 1�9 r 1 9� r 17 0 r 1 9 1 r 1 �9 r 2 0 9 r 1 6 0 r 17 6 r 176 
r 1 9 1 r 13 1 r 1 3 1 r 13 1 r 1 3 1 r 1 3 1 r 1 3 1 r 1 3 1 r 1 3 1 r 13 1 r 1 3 1 r 13 1 r 1 3 1 r 13 1 r 13 1 r 13 1 r 13 1 r 1 3 1 r 1 3 1  
1 9 1 5  DATA 1 3 1 r 1 3 1 r 1 3 1 r 17 1 r 1 � 9 r 2 0 � r 1 7 0 r 1 9 1 r 1 �9 r 1 94 r 1 7 0 r 19 1 r 1 �9 r 2 0 8 r 1 8 4 r 135 r 1 94 r 1 9 1  
r 1 93 r 138 r 18 1 r 1 93 r 1 86 r 1 33 r 1 7 0 r 1 49 r 1 3 0 r 1 7 1 r 1 5 1 r 1 2 9 r 1 7 0 r 1 5 1 r 1 3 1 r 1 29 r 17 0 r 1 8 1 r 158 o 129 
r 1 93 r 17 0 r 149 r 2 04 r 1 7 0 r 19 1 r 1 49 r 1 94 r 1 7 0 r 1 9 1 r 1 49 r 2 0 6 r 1 6 0 r 1 58 r 129 r 1 95 r 1 9 1 r l 94 r 1 7 1  
1920  DATA188 r 1 5 l r 193 r l 7 0 r 1 49 r 1 93 r 1 7 0 r 1 49 r l 93 r 1 7 0 r 15 1 r 1 94 r 17 0 r 1 59 r 1 8 0 r l94 r l 7 0 r 1�9 
r 2 0 4 r 1 7 0 r 1 9 1 r 1 �9 r 194 r 1 7 0 r 19 1 r 1 49 r 2 0 1 r l 8B r 1 4 0 r 1 4 0 r 1 4 0 r 1 4 0 r 1 4 3 r 1 88 o 1 4 0 r 1 4 0 r 1 4 0 r 1 88 
r 1 9 1 r 1 95 r 13 1 r 1 9� r 1 30 r 129 r 1 93 r 1 3 0 r 1 29 r 193 r 1 3 0 r 1 3 1 r 1 3 1 r l 29 r 13 0 r 1 29 r 1 3 0 r 129 r 1 93 
1 925 DATA 1 7 0 r 1�9 r 2 0 4 r 17 0 r 1 91 r 1 49 r 1 94 r 1 7 0 r 1 9 1 r 1 4 9 r 2 0 1 r 1 9 i r 1 8 � r 1 5 1 r 13 1 r 1 3 1 r 175 r 1 82 
r 1 73 r 144 r 13 1 r 1 9 1 r 1 91 r 193 r 1 70 r 1 49 r 1 7 0 r 1 89 r 1 8 0 r 1 9 1 r 1 93 r 1 9 0 r 1 3 1 r 1 4 1 r 1 95 r 1 6 0 r 1 9 0 r 135 
r 1 3 1 r 1 3 1 r 175 r 1 8 0 r 17 0 r 149 r 20 4 r 1 7 0 r 19 1 r 1 49 r 194 r 1 7 0 r 1 9 1 r 1 49 r 20 0 r 1 6 0 r 19 1 r 1 67 r 1 9 0  
1 9 3 0  DATA135 r 1 75 r 1 8 0 r 139 r 1 89 r 1 55 r 1 8 0 r 1 9 1 r 1 9 1 r 1 93 r 1 7 0 r 1 49 r 17 0 r 1 49 r 1 3 1 r 19 1 r 1 9 3 r 175 
r 1 7 6 r 1 56 r 176 r 1 9 3 r 1 B � r 159 r 1 61 r 1 9 0 r 1 35 r 1 75 r 1 8 0 r 1 39 r 1 9 1 r 149 r 2 0 4 r 1 7 0 r 1 9 1 r 1 �9 r 194 r 17 0  
r 1 9 1 r 1 4 9 r 20 0 r 1 3 0 r 1 29 r 1 9 1 r 1 53 r 1 83 r 157 r 187 r 1 �9 r 1 3 0 , 1 75 r 1 82 r 1 79 r 1 9 1 r 1 7 6 r 1 7 6 r 176 
1935 DATA176 r 1 76 r 1 76 r 176 r 1 76 r 1 76 r 1 7 6 r 176 r 1 76 r 1 9 0 r 1 35 r 1 93 r 19 1 r 1 53 r 1 83 r 1 57 r 1 87 r 1 4 9  
, 1 7 Q , 1 5 7 , 1 3 2 r 2 0 3 r l7 0 , 1 9 1 r lq9 , 1 9� r 17 0 r l 9 1 r 149 r 20 2 r l 3 0 r 1 75 r 1 8 0 r l 9 0 r 135 r 21 3 r 13 0 , 1 7 5  
r 1 8 0 r 1 9 0 r 1 35 r 2 C7 r 1 70 r 19 1 r 1 49 r 1 94 r 1 7 0 r 1 9 1 r 1 4 9 r 248 r 1 7 0 r 1 9 1 r 1 �9 r 1 94 r 17 0 r 19 1 r 1 49 
1 9 4 0  DATA248 , 1 7 0 r 1 9 1 r 1 49 r 1 94 r 1 7 0 r 1 9 1 r 1 4 9 r 2 48 r 1 7 0 r 1 9 1 , 1 49 r 194 r 1 7 0 r 1 9 1 r 189 r 1 8 8 r 188 
, 1 8 8 r 1 88 r 1 88 r 188 r 1 88 r 1 88 r 1 88 r 1 88 r 1 88 r 188 r 188 r 1 88 r 1 88 r 188 r 1 8 8 r 1 88 , 1 8 8 r 1 88 r 1 8 8 o 188 
r 1 88 o 1 88 r 18 8 r 1 88 r 188 r 1 8B r 1 88 r 1 88 r 18B r 1 B8 r 1 88 r 1 88 r 1 88 , 1 88 r 188 r 188 , 188 r 188 r 188 
1945 DATA18B o 1 88 r 188 r 1 88 r 188 r 188 r 1 8 8 r 188 r 1 88 r 1 88 o 188 r 18 8 r 1 88 r 1 88 r 1 88 r 1 90 r 1 9 1  
6 5 0 0 0  ' SEVEN 

Listing 8: Routine to convert the graphics data to strings of characters. 

1 1 0 0  POKE 1 6383 r 32 : 0PEN ' O ' r 2 r ' PRINTSTR ' : L=1 : A=PEEK I 15360 ) : IFA<1 Z9THENA=32 
1 1 1 0  FORI= 15361T0 16383 : B=PEEK I I > : IFB<129THENB=32 
1 12 0  IF8=ATHENL=L+ 1 : GOT0 1 1 6 0  
1 1 3 0  PRINTtZ r L ' r ' A : L= 1 : A=8 
1 1 6 0  NEXTI : END 
1 1 7 0  REMARK--PRINT OUT TO DISK 
650 0 0  ' EIGHT 

top two lines off the top of the screen. 

Graphics Using STRING$ 
From an examination of the DATA 

statements in listing 7 it is apparent 
that we still have a lot of repetition. 
This is especially true when we print a 
straight line or a solid area of graph
ics. In order to save even further on 
DATA items and to speed program 
execution, the DATA may be rear
ranged to allow the printing of strings 
of identical characters (in much the 
same way that we printed a line of 
"set" graphics points in listing 2) . 

The STRING$(X, Y) command in 
Level II BASIC allows us to print X 
identical characters, each of which 
has an ASCII value of Y. When read
ing the video screen with PEEK state
ments, we will be looking for iden
tical adjacent values. The data we 
print to a disk file (and later translate 
to DATA statements) will be a pair of 
numbers, the first number being the 
repetition factor and the second being 
the ASCII value of the character to be 
repeated. This method has been used 
to create the data file PRINTSTR in 
listing 8, and it displays graphics 
faster than previous methods . 

Please note that in each of these 
programs that use PRINT for output 
purposes, the very last character on 

the screen (position 16,383) will not 
print, so if any SET, RESET, or 
POKE had been done into this area in 
the original program, it would be left 
blank. Your program could remedy 
this by POKEing 16383 with the pro
per value. 

Listing 9 restores the graphics 
image to the video screen by reading 
the data items in the DATA state
ments (again created by the PRINT
STR file and listing 3) .  This program 
reads pairs of data items and prints 
them using STRING$ in line 1420 to 
expand the pair of numbers to a string 
of proper length . 

Listing 9 demonstrates that it is 
possible to extend the number of lines 
on which graphics are not required. 
However, they must still be present 
on at least eveiy fourth line, because 
the length of each string must be less 
than or equal to 255, a limitation of 
Level II BASIC .  

Combining Methods 
Listing 10 (to create the data file 

FASTER) and listing 11 (to print the 
image from the DATA statements) re
fine the above method by storing a 
single data item instead of a data pair, 
when the character being repeated is a 
space (decimal value 32) .  Since the 

Text continued on page 184 



Jeachy:our 
littleAppl� big-time 

electronic mail. 
To the average manager, electronic mail means bells, whistles and fans. It means 

expensive special phone lines. It means a fussy, exotic mainframe that only data process
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courier�M A system that gives you all the electronic mail 
you'll ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

All it takes is a trip to your local Apple™ computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it's designed to let you take advantage 
of late-night transmission rates. While you're home in bed, your Micro-Courier system 
will send 1, 000 words of text in one minute for less than a quarter. A comparable TWX® 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCalc™ reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What's more, the system is menu-driven, so it asks for your commands in plain 
English. It maintains phone lists and r - - - - - - - - - - - - - - - - - - - - - - - - 1 
sorts messas-es .bY individual user. Its : M1CD'onoM : doc�entatwn 1s clear and non- 1 j ..N \__1 1 
technical. And the scope of your net- 1 . 

W 
ak 

littl t t lk b. I 
work is virtually limitless, because I e 

.
m e e compu ers a 

. 
Ig.

. 
1 

Micro-Courier will exchange informa- I Even little budgets can now buy b1g-tlme 1 

tion with time-sharing systems and : electronic mail. Ca!l 800-547�5995, ext. 188, : larger computers. 1 toll-free, for the Micro-Coune�-Appl� . 1 
Call our toll-free number today. I dealer nearest you. · Dealer tnqutnes mmted. I 

L - - - - - - - - - - - - - - - - - - - - - - - - �  

Microcom, Inc. , 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 
Apple and Apple II are trademarks of Apple Computer, Inc. VisiCalc is a trademark of Personal Software, Inc. T\VX is a trademark of Western Union, Inc. 
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Circle 1 60  on Inquiry card. 

An index of over 
1 0,000 Key 

Values In  Less 
Than One 

Second 
On A Floppy Disk System 

for only 
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Listing 9: Routine to display graphics data converted to strings of characters. 

1 3 9 0  CLEAR 3 0 0 0  
1 4 0 0  DEFINTI�N : nNERRORGOT0143 0 l CLS 
1 42 0  READi o J ! PRINTSTRING$ ! I o J ) ; : GOT01420 
1 4 3 0  RESUME1440 
1 4 4 0  POKE 1 6383 , 149 
1 4 5 0  GOTO 1450  
1905  DATA2 o 32 o 1 o 17 0 o 1 o 19 1 o 1 o 159 o 56 o 143 o 1 o 1 75 o 1 o 19 1 o 1 o 14 9 o 2 o 32 o 1 o 1 7 0 o 1 o 1 91 o 1 o 1 49 , 
56 r 32 r l r l 7 0 r l r 1 9 1 r l r 1 19 r 2 r 32 r l r 1 7 0 r 1 r 1 9 1 r l r 1 19 r 56 r 32 r l r l7 0 r l r 1 9 l r l r 1 49 r 2 r 32 r 1 r 17 
O r l r 1 9 1 r l r 1 49 r 56 r 3 2 r l r 17 0 r l r 19 l r l r 1 19 r 2 r 32 r l r 17 0 r l r 1 9 l r l r 14 9 r 1 7 r 32 r l r l 6 0 r 2 r l76 
1 9 1 0  DATA1 o 1 9 1 , 2 1 o 1 3 1 , 1 o 17 1 o 1 o 1 49 o 12 o 32 o 1 o 17 0 o 1 . 1 9 1 o 1 o 1 49 o 2 o 32 o 1 o 17 0 o 1 o 1 9 1 , 1 o 1 49 
r 1 6 r 32 r l r 1 84 r l r 135 r 2 r 32 r l r 19 1 r l r 32 r l r 13 8 r l r 18 1 r l r 32 r l r 1 86 r l r 1 33 r 1 r 1 7 0 r l r l 49 r l r l 3 
O r l r 1 7 l r l r 15 1 r l r 1 29 r l r 1 7 0 r l r 1 5 1 r l r 13 1 r l r 1 29 r l r 17 0 r l r 18 1 r l r l 5 B r l r 129 r 1 r 32 r l r 17 0  
1 9 1 5  DATA1 r 1 49 r 12 r 32 r l r 17 0 r l r 19 1 r l r 1 49 r 2 r 32 r l r 17 0 r l r 19 1 r l r 1 19 r 14 r 32 r l r 16 0 r l r 15 8 r  
1 r 1 29 r 3 r 32 r 1 r 1 9 1 r 2 r 32 r l r 17 1 r l r l88 r l r 1 5 l r l r 32 r l r 1 7 0 r l r 1�9 r l r 32 r l r 17 0 r l r 1�9 r l r 32 r l  
r 17 0 r l r 1 5 1 r 2 r 3Z r l r l7 0 r l r 15 9 r l r l8 0 r 2 r 32 r l r 1 7 0 r l r 1 �9 r 1 2 r 32 r 1 � 17 0 r l r 1 9 l r l r 149 r 2  
1 9 2 0  DATA32 o 1 o 17 0 o 1 o 19 1 o 1 o 149 , 9 , 32 o 1 o 1 88 o 4 • 1 �0 o 1 o 14 3 o 1 o 18 8 o 3 o 1 4 0 o 1 o 18 8 , 1 , 1 9 1 , 3 o 3  
2 r l r l 3 1 r 2 r 32 r l r 13 0 r l r 129 r l r 32 r l r l3 0 r l r 129 r l r 32 r l r l3 0 r 2 r l3 1 r l r 12 9 r l r 13 0 r l r 12 9 r l r l  
30 r l r 1 29 r l r 32 r l r 17 0 r l r 1 �9 r 12 r 32 r l r 1 7 0 r l r 1 9 l r l r 1�9 r 2 r 32 r l r 1 7 0 r l r 19 1 r l r 1 �9 r 9 r 32 
1 925 DATA1 r 1 9 1 r l r 18 � r l r 1 5 1 r 2 r 1 3 1 r l r 17 5 r l r 1 82 r l r 1 7 3 r l r 1 �4 r l r 1 3 1 r 2 r 1 9 1 r 1 r 32 r l r 1 7 0 r  
1 • 1 49 r 1 o 1 7 0 o 1 r 1 89o 1 o 1 80 o 1 o 19 1 o 1 o 32 o 1 o 1 9 0 o 1 o 1 3 1 o l o 14 1 o 3 o 32 o 1 o 16 0 o l o 19 0 , 1 o 135 o 2 o 1 3 
1 • 1 r 1 75 r 1 o 180 o 1 o 1 7 0 , 1 o 1 49 o 12 o 32 o 1 o 1 7 0 o 1 o 19 1 , 1 o 1 49 o 2 o 32 o 1 o 17 0 o l o 1 9 1 o 1 r 1 49 o 8 , 32 
1930  DATA1 r 1 6 0 o 1 o 19 1 o 1 o 167 , 1 o 1 90 , 1 o 1 35 o 1 o 1 75 o 1 o 1 8 0 o 1 o 1 39 , 1 , 18 9 o 1 o 1 55 , 1 , 1 8 0 o 2 • 1 9 1  
r l r 32 r l r 1 7 0 r l r 1 49 r l r 1 7 0 r l r 1 4 9 r l r 13 1 r l r 1 9 1 r l r 32 r l r 175 r 1 r l 7 6 � 1 r 156 r l r 176 r l r 3 2 r l r 1 8 
4 , 1 , 15 9 o 1 o 16 1 o 1 o 19 0 , 1 o 135 o 1 o 1 75 , 1 o 18 0 o 1 o 139 o 1 o 19 1 o 1 o 14 9 o 12 o 32 o 1 o 17 0 o 1 • 19 1 o 1 , 1 49 
1 935 DATA2 r 32 r 1 r 17 0 r l r 1 91 r l r 149 r 8 r 32 r l r 1 3 0 r l r 129 r l r 1 9 1 r l r 1 53 r l r 18 3 r l r 1 57 r l r 187 r 1  
r 1 49 r l r 1 3 0 r l r 1 75 r l r 1 8 2 r l r l7 9 r l r 1 9 1 r 1 2 r 1 76 r l r 1 9 0 r l r 1 35 r l r 3 2 r l r 19 1 r l r l 53 r l r 183 r l r l  
5 7 r l r 1 87 r l r 1�9 r l r 17 0 r l r 157 r l r 132 r 1 1 r 32 r l r 1 7 0 r l r 19 1 r l r 1�9 r Z r 32 r l r 17 0 r l r 1 9 1 r l r l q9 
1 9 4 0  DATA1 0 r 3 2 r l r 13 0 r l r 1 75 r l r 18 0 r l r 1 9 0 r l r l3 5 r 2 l r 32 r l r 1 3 0 r l r l75 r l r l 8 0 r l r 1 9 0 r l r 135 
r 1 5 r 32 r l r 17 0 r l r 19 1 r l r 1 49 r 2 r 32 r l r 1 7 0 r l r 19 1 r l r 1 49 r 56 r 32 r l r 17 0 r l r 1 9 l r l r 1 4 9 r 2 r 32 r l r l  
70 r l r 1 9 1 r l r l 49 r 56 r 32 r l r 17 0 r l r 19 1 r l r 1 �9 r 2 r 32 r l r 17 0 r l r 19 1 r l r 1 �9 r 56 r 32 r l r 17 0 r l r 191 
1 945 DATA1 o 1 49 o 2 , 32 o 1 o 1 7 0 o 1 . 1 9 1 o 1 o 1 89 o 56 o 188 o 1 • 1 9 0 o 1 o 19 1  
65 0 0 0  ' NINE 

Listing 10: Routine to generate a more compact graphics data file. 

1 5 0 0  POKE16383 o 32 l L= 1 ! A=PEEK < 15360 ) ! IFA<129THENA=32 
1 5 0 5  OPEN ' O ' o 2 o ' FASTER ' 
1 5 1 0  FORI=15361T016383 ! B=PEEK < I > ! IFB<129THENB=32 
1 5 2 0  IFB=ATHENL=L+ 1 ! GOT01560 
1 5 3 0  IFA=32THENLPRINT192+L t ELSELPRINTL t A t  
1 535 IFA=32THENPRINTt2 o 192+LELSEPRINTt2 o L ' o ' A 
1 5 � 0  L=1 l A=B 
1 5 6 0  NEXTI ! END 
1570 REMARK--PROGRAM LISTING NUMBER TEN TO PRINT OUT LISTING FOR NEXT PROGRAM AN 
D SEND IT TO DISK 
1 5 8 0  REMARK--IF HARD COPY IS NOT DESIRED r ELIMINATE LINE 1 5 3 0  
650 0 0  ' TEN 

Listing 11: Routine to display data as created by listing 10. 

1690 CLEAR 3 0 0 0  
1 7 0 0  DEFINTI- N l ONERRORGOT0 1 73 0 ! CLS 
1720 READ I ! IFI<192THENREADJ ! F'RINTSTRING$ ( I , J > ; ELSEPRINTCHR$ ( I ) ; 

-1 725 GOT01720 
1 7 3 0  RESUME1740 
1740 POKE 1 6383 o 149 
1 745 GOTO 17�5 
1 7 5 0  REMARK--PROGRAM NUMBER ELEVEN LINES 1 6 0 0 - 1 7 4 0  
1 9 0 5  DATA194 o 1 o 1 7 0 o 1 , 1 9 1 o 1 o 159 , 56 o l 43 o 1 o 1 7 5 o 1 o 19 1 o l o 14 9 o 1 9� . 1 o l 7 0 o 1 o 19 1 o 1 o 149 , 24 
8 o 1 o 17 0 o 1 o 19 1 o 1 o l49 o 19 4 o 1 o 17 0 o 1 o 1 9 1 o 1 o 1 49 , 2 �8 o 1 o 17 0 o l o 19 1 o 1 o 14 9 o 1 9� . 1 . 17 0 o 1 o 19 1 o  
1 o 1 49 o 2 4 8 o 1 o 17 0 o 1 o 19 1 o 1 o 1 49 , 1 9 4 o l o 1 7 0 o 1 o 19 1 o 1 r 1 4 9 o 2 09 , 1 o 1 6 0 o 2 o 176 o 1 o 19 1 , 2 1 • 1 3 1  
1 9 1 0  DATA1 o 1 7 l o 1 o 149 o 2 04 o 1 o 1 7 0 o 1 , 1 9 1 o 1 , 1 49 o 1 9 4 o 1 o 1 7 0 o 1 o 1 9 l o 1 o 1 4 9 , 2 08 , 1 o 18 4 o 1 o 1 35 
, 1 9� • 1 • 1 9 1 o 193 o 1 o 13B o 1 r 1 8 1 o 1 93 o 1 o 1 86 r 1 o 1 33 , 1 o 17 0 o 1 r 1� 9 . 1 o 13 0 o 1 o 1 7 1 o 1 o 1 51 o 1 o 1 29 o 1  
r 1 7 0 r l r 15 l r l r l 3 l r l r 1 29 r l r 17 0 r l r 1 8 1 r l r 1 58 r l r 129 r 193 r l r 17 0 r l r 1 49 r 20 4 r l r 1 70 r l r 19 1  
1 9 1 5  DATA1 o 1 49 o 194 , 1 r 17 0 o 1 , 1 9 1 , 1 , 14 9 o 2 0 6 , 1 o 1 6 0 , 1 o 15 8 o 1 o 1 29 o 195 , 1 o 19 1 o 19� . 1 o 17 l o l  
o 1 88 , 1 o 15 1 o 19 3 o 1 o 17 0 o 1 • 1 49 r 1 93 , 1 , 17 0 o 1 , 1 49 o 1 93 o 1 o 17 0 o 1 o 15 1 o 194 o 1 o 1 7 0 o 1 , 1 59 o 1 o 18 0  
o 1 9 4 o 1 o 17 0 o 1 • 1 �9 r 2 0 4 o 1 o 1 7 0 , 1 , 1 9 1 , 1 o 1 49 o 1 9 4 o 1 , 1 7 0 o 1 o 19 1 o 1 o 1 4 9 o 2 0 1 o 1 o 1 88 , 4 o 1 4 0  
1 9 2 0  DATA 1 o 1 4 3 o 1 , 1 88o 3 , 1 4 0 o 1 o 188 o 1 o 1 9 1 o 1 9 5 o 1 • 13 1 o 194 o 1 o 1 3 0 o 1 o 1 29 o 193 o 1 o 13 0 o 1 o 1 29 
, 1 9 3 o 1 o 13 0 r 2 o 13 1 o 1 o 1 29o 1 o 13 0 , 1 o 12 9 o 1 o 13 0 o 1 o 1 29 , 19 3 o 1 o 17 0 o l o�49 o 2 0 4 o 1 o 17 0 o 1 • 1 9 1 o 1  
o 1 49 , 1 94 o 1 • 1 7 0 o 1 o 19 1 r l o 149 o 2 0 1 , 1 o 1 9 1 o 1 ·o 1 84 , 1 , 1 5 1 o 2 . 13 1 o 1 , 17 5 o 1 o 1 82 , 1 o 17 3 o 1 • 1 4 4  
1 925 DATA1 , 1 3 1 o 2 o 191 o 193 o 1 o 1 70 o 1 o 1 49 • 1 o 1 7 0 o 1 o 1 89 o 1 o 1 8 0 o 1 o 1 9 1 o 1 93 o 1 o 19 0 o 1 o 1 3 1 o 1 o 1  
q 1 , 19 5 o 1 o 16 0 o 1 o 1 90 o 1 • 135 o 2 o 1 31 o 1 o 17 5 o 1 o 1 8 0 o 1 o 1 7 0 o 1 , 1 49 o 2 0 4 o 1 • 1 7 0 o 1 , 19 1 o 1 o 1 4 9 o 194 
• 1 • 1 7 0 o 1 o 19 1 o 1 • 1 4 9 o 2 0 0 o 1 , 1 6 0 o 1 o 19 1 o 1 o 1 67 o 1 o 1 9 0 , 1 o 135 o 1 o 1 7 5 o 1 o 18 0 o 1 • 1 39 o 1 • 1 89 
1 9 3 0  DATA 1 o 1 5 5 o 1 o 1B 0 , 2 o 19 1 o 193 o 1 o 17 0 o 1 o 1 49 o 1 o 17 0 o l o 149 o 1 o 13 1 • 1 o 19 1 o 1 93 o 1 , 1 7 5 r 1 o 1  
7 6 r l r 1 56 r l r l 76 r 193 r l r 184 r l r 1 59 r l r 1 6 1 r l r 19 0 r l r l 3 5 r l r 1 75 r l r 1 8 0 r l r l3 9 r l r 19 1 r 1 r 149 r 2  
0 4 • 1 • 17 0 o 1 o 1 9 1 o 1 o 149 , 1 94 o 1 , 17 0 o 1 o 1 9 1 o 1 o 1 49 , 20 0 , l o 1 3 0 , 1 o 1 2 9 , 1 o 19 1 o 1 o 153 o 1 o 183 
1 935 DATA1 o 157 o 1 r 187 o 1 o 1 49 , 1 o 13 0 o 1 . 17 5 o 1 , 1 8 2 o l o 1 79 o 1 o 19 1 o 12 o 176 o 1 o 19 0 o 1 • 1 35 , 1 9 3 ,  
1 o 1 9 1 o 1 o 153 o 1 o 1 8 3 o 1 o 1 57 o 1 o 1 8 7 o 1 o 1 49 o 1 o 1 7 0 o 1 o 1 5 7 o 1 o 1 3 2 o 2 0 3 o l o 17 0 o l o 19 1 o 1 • 149 o 1 9 4 o  
1 o 1 7 0 o 1 o 1 9 1 o 1 o 1 49 o 2 0 2 • 1 , 13 0 o 1 o 1 7 5 o 1 o 1 8 0 o 1 o 19 0 o 1 o 1 3 5 , 2 1 3 o 1 o 13 0 o l o 175 o 1 o 180 o 1 • 1 9 0  
1 9 4 0  DATA1 , 13 5 o 2 0 7 o 1 , 17 0 , 1 , 19 1 , 1 o 1 49 o 1 94 • 1 • 17 0 o 1 o 1 9 1 o 1 o 1 49 , 248 o 1 • 17 0 o 1 • 19 1 , 1 , 149 
o 1 94 o 1 o 17 0 o 1 o 1 91 o 1 o 1 49 , 24 8 o 1 , 17 0 o 1 o 1 9 1 o 1 o 1 �9 . 1 94 o 1 o 17 0 o 1 o 1 9 1 o 1 • 1� 9 o 2 48 , 1 , 1 70 • 1 • 1  
91 o 1 • 149 o 194 o 1 , 17 0 o 1 o 19 1 o 1 o 1 89 o 56 o 1 88 o 1 o 1 9 0 o 1 o 1 9 1  
650 0 0  ' ELEVEN 
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Nestar Is Growing 
a Local Network for You. 

Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users at 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody's DP-dependent 
work grinds to a halt. 

High Productivity 
Nestar's Cluster/One, Model A is a local network of Apple® 
computers that lets people get on with productive work 
instead of waiting in line. Since every user station is a 
computer in itself, response time is fast, and downtime 
problems are restricted to single 
individuals. The net result: produc
tivity grows as your network grows. 

More for Less 
Nestar's Cluster/One is a true 
local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station-to
station communication (including electronic mail) ,  and the 
reduced costs of shared peripherals .  Since Cluster/One is 

{Jf Apple is a registered trademark of Apple Computers, Inc.  

microcomputer-based, its cost-per-station is dramatically 
lower than other systems with similar capabilities, includ
ing mini-based systems. And the more people on the net
work, the greater your savings !  

We're Growing Our List of Applications 
Cluster/One is working right now - in banking, manufac
turing, the travel industry, schools ,  and many other institu
tions and businesses. Software for the application you have 
in mind may also exist right now - literally thousands of 
programs have been written for Apple. 

Plant One Now! 
We're ready to ship immediately. So if you're working on 
the problems of DP overload ,  consider the Cluster/One from 
Nestar. It's a solution that grows on you. For more informa
tion, contact us at: Nestar Systems, Inc . ,  2585 East Bayshore 
Road, Palo Alto , CA 94303 , 415/493-2223 



Circle 288 ·o n  Inquiry card. 

a 
ndustries 64K 

Dynamic RAM: Comp<J.tible with 
Northstar, Cromemco, Teletek, <J.nd· all 

I other major 8080, 8085, and Z80 based 1 S 1 00 systems. Transparent hidden 

I Refresh. No · wait states at 4Mhz. I Expandable to 5 1 2K · through Bank 

I Selecting. I CHI-SlOO . . . . . . . . . . . . . . . . . . .  $675.00 ITeletek: 1 
FDC- 1 ;  Single Board Computer. Z80 I CPU. Double density disk controller. Two I Serial & Two Parallel ports. Up to 8K of .RAM, ROM, & PROM. 2K monitor. Real . • time clock. EPROM pr

_
og

_
ramer. Just add 

a memory card, (Chnshn · board works I excellent) and you have a complete 
I system. One year factory direct warranty I I TEL-FDCl . . . . . . . . . . . . . . . . . .  $675.00 I P S I O :  E x c e l l e n t  fo r m u l t i - u s e r  I applications. Uses only Z80 support I chips, (SIO, PIO, & CTC). Four RS232C •compatible seri al ports with full I handshaking . Two ful l y  buffered, 

I bidirectional parallel ports. Supports Z80 I & 8080 interrupts. Up to 14 PSIO boards lean be daisy-chained in one system. One I year factory direct warranty. 
ITEL-PSIO . .  : . . . . . . . . . . . . . . .  $395.00 I IN E C  S p i n  w r i t e r :  65 c p s ,  I bidirectional letter qu�lity printer with 

deluxe tractor mechamsm. Both parallel I and serial interfaces on board and a 16K •buffer optional. Includes ribbon, print I thimble, and self test ROM. INEC-5500 . . . . . . . . . . . . . . . . . .  $2795.00 I NEC-5500/ 16K . . . . . . . . . . . .  $2895.00 
Disk Drives: I 

• SA801R; Single sided, double density. 1 $425.00ea . . . . . . . . . .  or 2 for $790.00 
• Qu�e DT8; Double sided, double 1 density . • $575.00ea . . . . . . . . .  or 2 for$ 1 1 00.00 I Package # 1 ;  2 SA801R in cabinet with • power supply & cables, assembled & I tested . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 195.00 • Package #2; 2 DT8 in cabinet with I power supply & cables, assembled & .tested . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 595.00 I California Computer Systems: =SYSTEM: Z80 CPU, Disk Controller, I 64K RAM, Mainframe, CP/M2.2, auto 1 boot ROM, & all necessary cables. •Assembled & Tested . . . . . . . . . $ 1 895.00 1 Z80 CPU . . . . . . . . . . . . . . . . . . . .  $270.00 =Double Density Disk Controller 

w/CP/M2.2 . . . . . . . . . . . . . . . . .  $370.00 I Mainframe . . . . . . . . . . . . . . . . . .  $420.00 I SD Systems: Call for Pricing. 14116: $4.00ea or 8 for $30.00 I 
IS- 100 Card Cages: All hardware I & card guides included. Fits most S-100 

Motherboards. 
I NPC-6slot . . . . . . . . . . . . . . . . . . .  $27.50 

2slot . . . . . . . . . . . . . . . . . .  $42.50 I e will try to beat any advertised 

NOW TING 
P.O. BOX 1621 

HAWTHORNE, CA, 90250 
(213) 644-6231 TLX 181149 
Please enclose 4.00 for shipping and handling (8.00 
for disk drives, call for arrangements on printers). 
California residents add 6% sales tax. We accept 
Visa and Maeter Card. Unless stated otherwise all 
items have a 60 warranty against defects in parts 
and labor. 
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Listing 12: Routine that converts screen data to the most compact, fastest form dis-
cussed in this article. . 

· · 

1 8 0 0  POKE16383 r 1 �9 : L=1 : A=PEEK < 1S36 0 l : IFA<129THENA=32 
1 8 0 5  OPEN ' O ' r 2 r ' FASTEST ' 

. 

1 8 1 0  FORI= 15361T016383 : B=PEEK < I l : IFB<129THENB=32 
1820  IFB=ATHENL=L+ 1 : GOT01860 
1 8 3 0  IF A=32 THEN PRINTt 2 r 192+L : ELSE IF L=1 PRINTt2r AELSEPRINTt2 r L ' r ' A 

. 1 8 "1 0  L=l : A=B 
1 8 6 0  NEXTI : END 
650 0 0  ' TWELVE 

Listing 13: Routine to display the compressed data generated by listing 12. 

1 9 0 5  DATA19"1 r 1 7 0 o 19 1 r 159 r 56 r 1"13 r 175 r 19 1 r 1 "19.r 19� r 17 0 r 1 9 1 r 1 �9 r 2�8 r 17 0 r 19 1 r 1 "19 r 1 9"1 r 
1 7 0 r 1 9 1 r 1�9 r 2"18 r 1 7 0 r 1 91 r 1 �9 r 1 9"1 r 17 0 r 1 91 r 1 "19 r 2 "18 r 17 0 r 1 9 1 r 1"19 r 1 9"1 r 1 70 r 19 1 r 1 "19 r 2 0 9 r  
1 6 0 r 2 r 1 76 r 191 r 21 r 131 r 1 7 1 r 1 "1 9 r 2 0 "1 r 17 0 r 19 1 r 1 �9 r 19"1 r 1 7 0 r 1 9 1 r 1�9 r 20 8 r 18"1 r 1 3 5 r·19"1 
1 9 1 0  DATA1 9 1 r 1 93 r 138 r 18 1 r 193 r 186 r 1 33 r 1 7 0 r 1 "1 9 r 1 3 0 r 1 7 1 r 1 51 r 1 29 r 17 0 r 15 1 r 1 3 1 r 129 r 17 0  
r 1 8 1 r 1 58 r 129 r 1 93 r 17 0 r 1 � 9 r 2 0 � r 1 7 0 r 1 9 1 r 1� 9 r 1 9"1 r 17 0 r 1 9 1 r 1 "19 r 2 0 6 r 16 0 r 1 5 8 r 1 2 9 r 195 r 19 1  
r 1 9� r 17 1 r 1 8 8 r 151 r 1 93 r 17 0 r 1 �9 r 1 93 r 1 7 0 r 1"1 9 r 1 93 r 1 7 0 r 1 5 1 r 1 9"1 r 17 0 r 1 59 r 18 0 r 19"1 r 1 7 0  
1 9 1 5  DATA1"19 r 2 0"1 r 17 0 r 19 1 ; 1 "19 r 19"1 r 1 7 0 r 19 1 r 1 "19 r 2 0 1 r 188 r � r 1 "1 0 r 1 "13 r 188 r 3 r 1"1 0 r 188 r 191  
r 19 5 r 1 3 1 r 19"1 r 130 r 129 r 1 93 r 1 3 0 r 129 r 1 93 r 1 3 0 r 2 r 1 3 1 r 129 r 13 0 r 1 29 r 13 0 r 1 29 r 1 9 3 r 1 7 0 r 1 "19 r 2  
O "' r 1 7 0 r 19 1 r 1�9 r 1 9"1 r 17 0 r 191 r 1 �9 r 2 0 1 r 1 9 1 r 18"1 r 15 1 r 2 r 13 1 r 1 75 r 1 82 r 17 3 r 1 �"1 r 131 r 2 r 1 91  
1 9 2 0  DATA193 r l 7 0 r 1"19 r 17 0 r 189 r 18 0 r 19 l r l93 r l 9 0 r l 3l r 1 "1 1 r 1 95 r 16 0 r 19 0 r 135 r 2 r 13 1 r 175 r l  
80 r 1 7 0 r 1 �9 r 2 0 � r l 7 0 r 1 9 l r 1 "19 r 1 9"1 r 1 7 0 r l 91 r 1 �9 r 20 0 r l 6 0 r 19 1 r 1 67 r 19 0 r 1 35 r 175 r 1 8 0 r 139 r l  
89 r 155 r 18 0 r 2 r 1 9 1 r 1 93 r l7 0 r l�9 r 1 7 0 r 1 �9 r 13 1 r 1 9 1 r 193 r 1 7 5 r 1 7 6 r 1 56 r 1 7 6 r 1 9 3 r 1 8 "1 r 159 
1925 DATA1 6 1 r 1 9 0 r 1 35 r 175 r l 8 0 r l 39 r l 9 1 r 1 "19 r 2 0 � r 17 0 r 19 1 r 1 � 9 r 19"1 r 17 0 r 19 1 r l �9 r 20 0 r 1 3 0  
r 1 29 r i9 l r 153 r 1 83 r 157 r l87 r 1 "19 r 1 3 0 r l 75 r 18 2 r 179 r 19 1 r l 2 r l7 6 r 19 0 r l35 r l 93 r 19 1 r 1 53 r 1 83 r  
157 r 187 r 1 �9 r 1 7 0 r 157 r 132 r 2 0 3 r l7 0 r l 9 l r 1 �9 r 1 9"1 r 17 0 r 1 9 1 r 1 "19 r 2 02 r l 3 0 r 1 75 r 1 8 0 r 1 9 0 r l 35 
1930 DATA213 r 130 r 1 75 r l 8 0 r 1 9 0 r 1 35 r 2 0 7 r 17 0 r 19 1 r 1 �9 r l 9"1 r 17 0 r 19 1 r 1 �9-, 2"18 r 1 7 0 r 19 1 r 1"19 
r 1 9"1 r 1 7 0 r 191 r l"'9 r 2"18 r l 7 0 r 191 r 1"19 r 1 9� r 17 0 r 19 1 r 1"19 r 2 �8 r l7 0 r 1 9 1 r l �9 r 1 9"1 r 17 0 r 1 9 1 ·r l89 
r 56 r 1 8B r 1 9 0 r 1 91  

. 

2 0 0 0  DEFINTI-N : ONERRORGOT02 0 3 0 : CLS 
2 0 2 0  READ I : IFI<129THENREADJ : PRINTSTRING$ ( I r J > ; ELSEPRINTCHR$ ( I ) ; 
2025  GOT020 2 0  
2 0 3 0  RESUME 2 0 � 0  
2 0 "1 0  POKE 16383 r 1"19 
2045 GOTO zo.q5 
2 0 5 0  REMARf(--PROGRAM NUMBER THIRTEEN TO EXECUTE PRINTOUT LINES 1 9 0 0 - 2 0 "1 0  
6 5 0  0 0 ' THIRTEEN 

Text continued from page 180: 

tab characters have a decimal value 
of 193 or greater, listing 11 can distin
guish between tab values (to be 
printed using CHR$) and number 
pairs (to be printed using STRING$) . 
This gives us a slight improvement in 
speed over the previous method. 

A variation of this program comes 
to mind, since the number 1 is really 
not needed when using the STRING$

. 

function. If the length of the string is 
1, we can PRINT CHR$(176), instead 
of using STRING$(1,176) as we 
would when using a number pair (see 
line 1910 of listing 11). That being the 
case, it is possible to rewrite the rou
tine and, by adding one statement, 
tell the computer to go ahead and 
print out only 1 character. 

Features of several of these pro
grams may be combined. The space 
saver, which prints a series of spaces 
as the value 192 plus the number of 
spaces (as done in listings 6 and 7), 
may be combined with printing of a 
string of graphic characters using 
STRING$ (see listings 8 and 9). By 
combining these with the length-1 
technique discussed above, we have a 
slightly more complicated program. 

It does, however, run a bit faster than 
its predecessor and uses much less 
memory in the DATA statements. 

The final (and fastest) version of 
this program is given in listings 12 
and 13. Using the three techniques 
just discussed, listing 12 writes data 
values out to the data file FASTEST . 
When this data is converted to DATA 
statements (by running listing 3), the 
program in listing 13 (which includes 
the data statements) uses them to re
create the original picture on the 
video screen. 

-

Conclusions 
These programs serve to illustrate 

alternative methods of using graphics 
on the TRS-80 Model I with Level II 
BASIC . These are not the only tech
niques that can be used, but are 
merely our suggestions for ideas you 
can try in some of your programs. 

In some cases you will be sacrific
ing memory space for printout speed. 
The decision as to which of these 
methods is best for your particular 
program rests solely with you. The 
easiest way to find out is to put the 
various routines into programs and 
experiment with them. • 



The popular Sams series of Computer 
Primers provide a working knowledge 
of computers without being dry and 
complex. The Primer Books guide you 
through the subject at an easy pace. 
Your journey to understanding is short, 
exciting, and fun. The Sams Primers 
offer good graphics . . .  a good balance 
of data . . .  an upbeat, positive style . . .  
and are organized so that you can 
read them straight through l ike a novel. 

CP /M@J PRIMER, 
by Mitch Waite and Stephen Murtha. 
A non-technical discussion of CP/M 
disk operating systems for 8080 
and Z-80-based microcomputers. 
No. 21791. $11 .95. 

PASCAL PRIMER 
A complete guide to the hottest new 
language in computers by Mitch 
Waite and David Fox. No. 21793. $16.95. 

COMPUTER GRAPHICS PRIMER 
An easy-to-understand guide to 
creating drawings, plans, maps, and 
schematics on a computer monitor. By 
Mitch Waite. No. 21650. $12.95. 

MICROCOMPUTER PRIMER 
(Second Edition] 
Up-to-date facts on popular 
microcomputers. Don't buy a computer 
without reading this book by Mitch 
Waite and Michael Pardee. 
No. 21653. $11.95. 

BASIC PROGRAMMING PRIMER 
A valuable guide to BASIC, today's most 
widely used microcomputer language. 
By Mitch Waite and Michael Pardee. 
No. 21586. $10.95. 

Sams Bool�s® 

Mail To: Howard W. Sams & Co., Inc. 
4300 West 62nd Street • P.O. Box 7092 
Indianapolis, IN 46206 

SAVE l 0% ON ORDERS OF $20 OR MORE! 
Ouanllty 

CP/M Primer No. 2 1 79 1  $ 1 1 . 95 

PASCAL Primer No. 2 1 793 $ 1 6. 95 

Computer Graphics Primer No. 2 1 650 s 1 2.95 

Microcomputer Primer No. 2 1 653 $ 1 1 . 95 

BASIC Programming Pnmer No. 2 1 586 $ 1 0. 95 

Amount ot order S 
Deduct 1 0% it order is $20 or more S 

Add local soles lox where applicable S 
Shipping & handling costs S 2.00 

Total amount of order S 
_ PAYMENT ENCLOS E D _  CHECK_ MONEY ORDER 

_ VISA _ MasterCard Interbank No. __ _ 

Account No. ____ Expiration Dote __ 

Nome (print) ----------
Signature __________ _ 

Address -----------
City ____________ _ 

Stote ______ Zip ____ _ 

CALL TOLL-FREE 1 -800-428-3696 FOR THE NAME OF YOUR 

I LOCAL SAMS BOOK OUTLET OR TO ORDER BY PHONE. 

1_  �e�x�r� �!.:_8� 
�c::_

o _ _ _ _ _ _ _ _ _ _  _ 
SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #5209. 
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Education Forum 

Getting Problent-Solving 
Advice front a Contputer 

James W Garson 
Department of Information Engineering 
University of Illinois at Chicago Circle 

Box 4348 
Chicago II 60680 

Over the last three years, Paul Mellema and I have 
been at work on EMIL, an interactive computer program 
that we use to help teach our courses in formal logic. 
Since June 1979, we have been devoting our efforts to 
implementing a computerized "copilot" for EMIL that 
students can call on to solve problems. 

The methods used to give our students advice are easily 
implemented and effective . The approach does not easily 
fit into the standard categories of educational computing 
(ie: record keeping, drill and practice, testing, games, 
simulation, etc). It is an approach that has potential for 
widespread application. The goal of this program is to 
help students develop and use skills and strategies needed 
to creatively solve problems that do not necessarily have 
only one solution. The program is Socratic in its style, 
because it asks students leading questions that help them 
analyze and resolve their difficulties. 

In the study of formal logic, students are required to 
construct formal proofs. A proof is a series of statements 
leading to a conclusion. Each step of the proof is assumed 
to be true or derived from previous steps according to the 
rules of logic. The proof is intended to demonstrate that 
the conclusion follows logically from the assumptions. 

Learning this type of thinking is valuable to students 
not only because it can lead to a mastery of logic, but 
because it also gives students experience in the kind of 
creative problem solving characteristic of mathematics, 
theoretical science, and many other disciplines and real
life pursuits . 

Giving students practice in the creative solution of for
mal problems is important in education and particularly 

About the Author 
James Garson is a member of the Department of Information 

Engineering, University of Illinois at Chicago Circle. This article is a 
revised version of a paper he delivered to the National Educational 
Computer Conference, June 1 980, in Norfolk VA. The work described 
was carried out under the National Science Foundation Grant Number 
SER79-00527. This article does not represent the views of that founda
tion. Another article by Mr Garson, "The Case Against Multiple 
Choice, " can be found in The Computing Teacher, February-March 
1 980, page 29. 
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so in the sciences . Scientific knowledge is too often 
presented as if it descended from heaven or was created 
by some form of superhuman intelligence. Very little ef
fort is given to help students appreciate the thinking pro
cesses that go into the analysis and solution of scientific 
problems. There is a tendency to obscure the very human 
process of trial and error, of trying out strategies, of 
assessing failures, and of creating better lines of attack, 
which are all part of scientists' daily life. A course in logic 
gives students the opportunity to refine their problem
solving skills in an environment where the difficulty of 
the problems can easily be adjusted to their growing 
abilities. 

In a traditional course in logic, where students' abilities 
vary widely, those who do not have an initial knack for 
problem solving are at a serious disadvantage. Even 
when strategies for proof building are carefully discussed 
in class, some students invariably complain that they 
cannot solve a new problem on their own in spite of 
understanding the lectures. Part of this difficulty is that 
some students cannot convert verbal . explanations of 
techniques into strategies'for dealing with new situations. 
Their problem is somewhat similar to that of a student 
driver who has mastered a lecture on how to operate a 
car, but cannot convert this knowledge into the ap
propriate series of actions for handling a real car on a real 
road. Driver training classes overcome this problem by 
using the guidance of a copilot who helps correct errors 
while the students practice the task. 

Similar sorts of tutoring are very effective for helping 
students who cannot apply the verbal knowledge about 
logic to the construction of proofs. If students are asked 
to "think out loud" while attempting a proof, a gentle 
nudge here and there often leads to success. If they do not 
understand the rules or simply have not bothered to learn 
them, guiding them through a few proofs tends to 
straighten things out quickly, and it improves confidence 
and motivation. Just as in teaching most skills, effective 
methods involve letting students perform given tasks 
under guidance. Lecturing on the proper procedures and 
telling students to "go home and do likewise" is relatively 
ineffective . 

Circle 1 06 on inquiry card. -+ 



12215 MURPHY AVENUE, 

SAN MARTIN, CALIFORNIA 95046 

THE FINEST IN FANTASY GAME SOFTWARE 
APPLE ATARI PET TRS·BO 

48K - w/disk 48K - w/disk 32K - w/disk 48 - w/disk 

SPACE GAMES - Climb aboard the starshlp Herman 

GALACTIC OUEST Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire 
lasers and rifter pods as you battle the Vegans in real time simulation. ln Gala tic Quest we have attempted to combine the 
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in 
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95 

LASAR WARS - Attacking aliens in 30
·
. Thousands of approach simulations and 10 levels of difficulty. Three 

kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80. $29.95 

SANDS OF MARS - You embark on the Maiden Voyage of the Starship Herman. This game takes up 
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and 
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To 
answer a question we have been asked many times - yes, Sands of Mars attempts to fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! $39.95 

· 

ADVENTURES - cross the threshold to new worlds. 

HOUSE OF USHER -Walk the dreaded corridors ofthe deadly House of Usher. Complete with 40 rooms 
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoer-outdoor 
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher's 

.scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95 

IMPERIAL WALKER (ATARI 16K) - For you Atari people out there, here's a fantastic game pack of 4 games with revolutionary·new 
graphics routine and Crystalsonics. As Luke Skywalker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the 
Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 

ADVENTURELAND 2041 (Coming June 1) - Step with us through the Crystal door into the world oftomorrow's fantasy. In the great Outback 
of Australia in the year of 2041, will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds offantasy. These 
programs will take up more than 500,000 bytes of memory and 611 6 disks. Many of the options may be played by up to six players and in many cases against the com
puter itself. $59.95 

WAR GAMES 
WORLD WAR Ill - This is a three scenario war game in Hires graphics with sound. It is not merely the.con
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two 
persons and ·takes about 8 hours to complete. The rules are simple enough that you won't have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, a�td positions are handled by the computer - no separate tablets to fool with. Moves are input by 
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe . . . .  

$29.95 WATERLOO (Coming July 1)  - A  war game with graphics very similar to World War III. We have attempted to 
make this as detailed as possible, down to what each individual is wearing, his line of sight, and the number of bullets he 
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 

And for you PET Users let us introduce you to . . .  VIGIL A brand new language for the PET computer: Video Interactive Game Interpretive 
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With 
this package are 9 1u\\ length graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even 
by the beginner, it's a fun language. Available only on disk/32K PET $99.95 

order line open 24 hrs 1 day <408> 683·0696 I VISA' I We accept VISA & Mastercharge r• 



Westico understands your micro
computer software needs. We know 
you want a good selection of soft
ware without the hassle of hunti ng 
all over for it . . .  We know you want it 
fast . . .  And we a lso know you want a 
product backed by service. Wit 
Westico you get a l l  three. 

We have a n  extensive l i st of 

MILEST0NE is a powerful new tool 
for managers and planners, which 
o rg a n izes complex p rojects a nd 
ide ntif ies job sched u les essent i a l  
to on-time completion. 

MILESTONE finds the critical 
path through hundreds of inter
related tasks and determines where 
slack time can be el iminated. 

Equal ly significant, MILESTONE 
computes manpower requi rements 
and costs, . a l locating them to 
proper schedule periods, and up to 
n ine manpower ski l l/cost levels can 
be a l located to each task. 

With MILESTONE, projects can 

qual ity software products for the 
serious microcomputer buyer -
accounti ng, professional t ime ac
counting, text processing, planning 
and analysis, telecommunications. 
data management. development 
tools. And the l ist is growing. 

be measured in  hours, days, weeks, 
months, quarters or fisca l quarters; 
with provision to specify working 
hours, hol idays. vacations and other 
non-productive time periods. 

You ca n reschedule or com
plete tasks, revise prerequisites, 
play "What If" games. MILESTONE 
i mmediately d isplays the results on 
your screen or printer - either as a 
table or graph! It's easy to use and 
requires no progra mming ! 

System with full documentation, 
$295. Documentation a lone, $25. 

Versions for CP/ M  APPLE PAS
CAL a nd CDOS. 

• • • • 
• • • • 

• •
• • • • • • • a • 

• • • e 
• • • • "'I 
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CP/ Mr"' programs for TRS-80 Model I I ,  Apple 
with SoftCa rd ,™ Vector Graphic, ICom, Cro
memco, North Star, Micropolis, Ohio Scien
tific , SuperBrain and more. 

GENERAL LEDGER Peachtree'" 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 
CLIENT WRITE-UP Peachtree 
PA8-3 MEDICAL Artificial 
PA8-3 DENTAL Artificial 
PROPERTY MANAGEMENT Peachtree 
. .. . . . 
PTA Asyst Design 
PTA Demo Asyst Design 
ESQ-1 Legal Micro Information 
ESQ-1 Legal Demo Micro Information 
DATEBOOK II'" Organic Software 

• • I 
MINCE Unicorn 
WORDMASTER'" MicroPro 
WORDSTAR'" MicroPro 
MAIL-MERGE'" MicroPro 
SPELLGUARD'" /SA 
WORDSEARCH'" Keybits 
TEXTWRITER Organic Software 

TARGET'" Advanced Management 
MINIMODEL Financial Planning 
STATPAK N. W. Analytical 
M ILESTONE'" Organic Software 

595/40 
75/40 

1 495/50 
75/50 

295/25 

1 25/25 
1 45/40 
450/60 
1 25/25 
295/25 
1 95/40 
1 25/20 

1 95/25 
495/50 
500/40 
295/25 

A,D,I,L.: 
A,D,I,L 
A,D,I,L 
A,D,I,L 
A,D,I,L 
A,C,I 
A,C,I 
A,D,I,L 

A,C,I 
A,C,I 
A,C, I ,L  
A,C,I 
A, I 

A,F,K 
A,K,L 
A,F,K,L 
A,F,K,L 
A 
A,F 
A 

A,F,K 
A,C,I,L 
A,D,I 
A,l 

1 75/10 A,T 

CBS DMA 
CBS LABEL OPTION DMA 
MAGSAM I l l  MAG 
MAGSAM 11.1 MAG 
SELECTOR IV Micro-Ap 
PRISM/IMS MAG 
PRISM/ADS MAG 

PUI:.aO'" Digital Research 
BASIC-80 Microsoft 
BASIC COMPILER Microsoft 
S-BASIC'" Topaz 
NEVADA COBOL Ellis 
CBASIC-2'" Compiler Systems 
PASCAUM'" Sorcim 
GENERAL SUBROUTINE Asyst Design 
APPLICATION UTILITIES Asyst Design 
PASCAUMT+'" MT Microsystems 

395/40 
80/10 

1 45/25 
295/25 
550/25 
495/55 
795/55 

500/35 
350/25 
395/25 
295/25 
1 50/25 
1 20/15 
1 75/20 
295/30 
495/30 
425/30 

225/40 
• 550/40 

65/15 
95/15 

295/n/a 
1 65/1 5  

A,F,K 
A,F,K 
A,C or D,F 
A,C,F,K 
A,C,G,K 
A,C,F,K 
A,C,F,K 

B,F,L,P 
A,F,L 
A,F,L 
A,F 
A 
A 
A,G 
A,C,K 
A,C,K 
A,G 

A,L 
A,D, I ,L  
A 
A 
A 
A 

All software has specific requirements for proper operation such 
as computer type equipment configuration and support software. 

Specify disk format: North Star Single or Double. Mlcropolls Mod I 
or Mod II. 8" single density, Ohio Scientific. SuperBrain or Apple. 

Check the following codes for system requirements to be certain 
your system will accept the software offered. 
(A) CP/M version 1 .4 or higher. ( I )  Business system: 48K memory. 200K 
(B) CP/ M  version 2.0 or higher. duel disk drives. cursor oddressoble 
(C) CBASIC-2. terminal. ond 132 column printer. 
(D) MBASIC version 4.51 .  (K) Cursor oddressoble terminal. 
( E )  BASIC-SO version 5.0 or (L) signed license required for shipment. 

higher. (0) specify 8080. ZBO. or CDOS. 
(F) 48K memory or greeter. (P) give CP/M serial number. (G) 56K memory or greeter. (T) serial port and modem. 
(H) 64K memory. (Z) ZBO CPU. 

Prices do not Include shipping or C.O.D. and are subject to 
change. In CT add 7�% sales tax. 
"Monuol price will oe credited against late purchase of software. 
Dealer inquiries invited. Copyright " 1981 Westico. Inc. 

The Software Express Service 
25 Van Zant Street • Norwalk, Connecticut 06855 

(203) 853-6880 • Telex 643-788 

Of course there are good reasons why tutoring is not 
widely used in introductory logic courses. These classes 
are usually quite large, so tutoring simply takes too much 
of the teacher's time. Besides that, grading formal proofs 
constructed by students is tedious, so teachers tend to 
give students relatively few exercises that require them to 
create such proofs . Even students who do well in logic 
generally do not get enough practice to develop very 
much skill. Often the teacher relies on exercises that re
quire a single answer - exercises that ask students to give 
justifications for the steps of a completed proof. This 
does familiarize students with the rules, but it gives them 
no practice in the art of building up a proof. 

Enter the Computer 
Computers make it possible to simulate the tutoring 

situation. Students can enter their proofs a t  the terminal, 
and the computer can determine whether each line 
follows from previous lines and describe the difficulty if 
one does not. If students get lost, the computer can give 
advice on how to proceed. 

· 

In 1976 we wrote a program called EMIL that lets 
students enter their proofs at the terminal and monitors 
their progress. The program has been used in a variety of 
courses at Notre Dame and has recently been adopted at 
Rutgers University. EMIL has several advantages over 
other proof-checking programs. First, there are a large 
number of logic textbooks, each with its own version of 
the rules of logic. Our program is the only one that lets a 
teacher supply the program with the set of rules used in 
his or her class, instead of forcing the use of the text with 
the set of rules written into the program. Second, the 
EMIL program is extremely gentle with students' input 
and generally repairs typing mistakes rather than com
plaining about them. This is important because many 
students are unfamiliar both with the terminal keyboard 
and the notation of logic. Third, the program lets 
students enter statements at the bottom (ie: end) of the 
proof so they can work the proof backwards if they 
desire to do so. 

We allow and, in fact, encourage this because effective 
proof-building requires an analysis not only of the state
ments already derived, but of the statement to be proved 
as well. Often the proof can be considerably simplified by 
using the goal statement as a guide for determining the 
steps previous to it. Our program allows students to 
employ such strategies right at the terminal, instead of 
submitting a finished product to the computer for check
ing. The fourth advantage of our program is the main 
topic of this article: since September of 1979 EMIL has 
been giving students good advice on how to solve prob
lems they find difficult. In this way, it is providing a good 
portion of what can be offered by a human logic tutor. 

Programming Strategies 
There are several distinct approaches to designing a 

computer program that can offer advice on formal proof 
construction. The first is simply to store a completed ver
sion of each proof and a list of comments that are in
tended to help students who ask for aid in deriving a 
given line. If the comments prove unhelpful, students can 
ask to see the next line of the stored proof or, indeed, any 
number of lines up to and including the entire proof. 

This hint approach requires that a completed proof 
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The single board microcomputer that's perfect for CP/Net TM 

Everything you need for a network slave is built in :  
Z-80 processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board wi l l  add 
additional ports, priority interrupt control, and IEEE 
S-1 00 bus master capabil ity for the network master 
processor. And MuSYS del ivers all the software sup
port you need to take advantage of CP/NET'M and the 
advanced MP/M'M operating system. For your multi
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas
es), and increase total throughput, while maintain
ing hardware isolation for each user. 

Just $1 ,395 ea. Generous dealer and quantity dis
counts available. Cal l  or write today for more details. 
CP/Net and MP/M are trademarks of Digital Research. 

IUIJ§�§ Multi-user Microsystems 
1 451 Irvine Blvd .. Suite 1 1 ,  Tustin, CA 92680 

(71 4) 730-5692. TWX: 91 0-595-1 967 
CABLE: M USYSTSTN 

Circle 277 on inquiry card. 

must be stored in the computer with appropriate com
ments for every problem students will work on. It also 
presupposes that there is only one reasonable sequence of 
steps that leads to the conclusion. If students approach a 
problem in an unusual way, there may not be enough 
similarity between their proofs and the stored proof for 
the computer to be of any help . Finally, it presupposes a 
top-to-bottom pattern of proof construction. But very 
often, from a given step in a proof, it is not at all ap
parent how to get to the conclusion. Such strategies must 
be explained with reference to what happens later in the 
proof. This sort of hint routine fails to help students ap
preciate global strategies that require knowledge not just 
of where the proof has been, but of where it is going. 
These are generally the most useful strategies. 

Another technique is to write a program that allows 
the computer to generate a solution to students' problems 
and to recognize certain standard situations during the 
course of that solution. This strategy eliminates the need 
for storing a proof with commentary for each problem, 
since the computer generates its own solutions. But this 
strategy runs the risk of generating strange proofs that 
students are unlikely to recapitulate. Also, each formula
tion of the rules of logic would require its own custom
tailored program for generating proofs. Furthermore, the 
program to generate comments must be very carefully 
written to avoid misleading advice . Most importantly, 
this approach still does not help students to see global 
strategies; like the stored proof approach, it uses a top-to
bottom pattern of proof construction. So, this approach 
also confines itself to giving advice only about the next 
line of the proof. 

Another difficulty with both of these approaches to the 
design for an advice giver is that the program does not 
attempt to construct advice on the basis of whatever pro
gress the student may have already made on the proof. 
This tends to discourage invention of novel, yet promis
ing, partial solutions. It can devalue students' creative 
abilities and lower their self-confidence. It dampens 
students' engagement in the problem-solving process 
while reinforcing stereotyped solutions. 

Our Approach 
The third approach to the design of an advice giver, the 

one we have adopted, overcomes these problems by pay
ing more attention to the techniques actually used by 
human logic tutors. One of the main things a human 
tutor should do is to provide students with effective 
problem-solving tools for analyzing situations and for 
breaking problems into simpler subproblems. The same 
tools can then be applied to these simpler problems. An 
effective tutor does not give a solution or even pieces of 
it .  Instead, the tutor provides an apprenticeship in the art 
of asking relevant questions, whose answers lead 
students to see how problems can be broken down into 
more manageable parts. Questions like "Can you apply 
this rule to statements you have already derived?" and 
'What rule could be used to derive a statement of this 
type?", when presented in a coherent sequence, are very 
effective for helping students develop strategies to be 
used effectively in a wide variety of proof-building prob
lems. 

The central function of our advice-giving program is 
simply to ask students leading questions and then branch 
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1 .  'CAN YOU APPLY MP TO ANY PROVEN LINES' 'Y ' 2 'N '  3 
' *ANSWER YES OR NO' 

2. 'APPLY MP TO THESE LINES' ' * '  
3. 'WHAT IS THE MAIN CONNECTIVE OF YOUR GOAL FOR
MULA?' '&' 4 'V' 5 ' - > ' 6 ' * PLEASE ANSWER &, V OR - > ' 

Table 1: Sample records from the question file of our pro
gram that is designed to give advice to students concerning 
the construction of formal proofs in logic courses. 

to new questions on the basis of the answers. Eventually, 
the program runs out of questions to ask, and specific ad
vice is given on the basis of the information provided in 
the previous answers . (The questions can be thought of as 
being structured in a tree, with the path taken along the 
branches being determined by the students' answers and 
the advice for each situation being located at the tip of 
each branch. )  

Programming the question-asking routines for our own 
advice giver was quite simple. Thus the main focus of our 
attention has been the creation of a file of questions with 
real pedagogical merit. Since the questions are not writ
ten into the structure of our program, modifying the 
question tree in response to what we learn about effective 
advice is a painless process that does not require any pro
gramming expertise. 

Our question file has a very simple format. (See table 
1 . )  Each record contains the text of a question followed 
by a list of acceptable answers. Each answer is followed 
by a number indicating which record to jump to in case 
the student responds with that answer. The last item in 
each record begins with a " * " (which indicates that there 
are no more acceptable answers) and contains text that is 
printed in case the student does not respond with one of 
the acceptable answers . Most of the questions we ask are 
answered with yes or no, but we found the use of other 
sorts of answers more convenient for certain questions. 
The text of the advice to be given is simply stored in the 
question file followed by " * " . This indicates that this 
pseudoquestion has no acceptable answers, and the pro
gram should stop after printing the advice. 

Expansion 
We have built a number of improvements into this sim

ple program. The first has to do with the fact that the se
quence of the questions should vary depending on how 
much students have learned and how difficult their prob
lems are. Our solution to this problem is to assign each 
problem a level number and to use this number to route 
the program to separate question trees for each level we 
have defined. 

The second enhancement is motivated by the fact that 
we want to mention items in our questions that change 
during the execution of the program (for example, the last 
line number finished in the proof or the name of the rule 
to be used) .  Obviously the text of the questions in the file 
cannot mention specific line numbers or rule names. Our 
solution is to introduce variables that are replaced with 
the corresponding specific information just before the 
question is printed. We have adopted a convention that 
words beginning with "&" are variables, so a line of ad
vice on our question file might read: 
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· MorrowDesigns'10 megabyte hard disk system: $3,695. . . ·· 

MOR E MEMORY. LESS MON EY. 

Compare Morrow Designs' DISCUSm 
M26m hard disk systems 
to any system avai lable 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com
pare cost per mega
byte. The M26 works 
out to under $200 a 
megabyte. And the M1 0 Js 
about half the cost of com
peting systems. 

COMPLETE SU BSYSTEMS. 

Both the M10 (8 "), and the M26 
( 14"), are del ivered complete with 
disk control ler, cables. fan, power sup
ply, cabinet and CP/M® operating 
system.  It's your choice: 10 M b  8 "  
at $3,695 or 26 Mb 14" at $4,995. 
That's single unit. Quantity prices are 
available. 

BUILD TO FOUR DRIVES. 

104 Megabytes with the M26. 40+ 
megabytes with the M 1 0. Formatted. 
Additional drives: M26: $4,495. 
M10: $3, 195.  Quantity discounts 
avai lable. 

S-1 00, CROM EMCO 
AND NORTH STAR� 

The M26 and M10 are sealed-media 
hard disk drives. Both S-1 00 control lers 
incorporate intell igence to super-
vise all data transfers through four 1/0 
ports (command, 2 status and data). 
Transfers between drives and control
lers are transparent to the CPU. The 
control ler can. also generate interrupts 
at the completion of each command 
. . . materially increasing system through
put. Sectors are individually 
write-protectable for multi
use environments. North 
Star or Cromemco? 
Call Micro Mike's, 
Amari l lo, TX, 
(806) 372-3633 
for the software "'• · 

package that allows 
the M26 and M10 to run 
on North Star DOS. MICAH of 

Morrow Designs' 
26megabyte 
hard disk system: 

$4J995. 

Sausalito, CA. (41 5)  332-4443, 
offers a CP/M expanded to full 

Cromemco COOS compatibi l ity. 

AND NOW, MULT-1/0:"' 

Mult-1/0 is an 1/0 control ler that allows 
multi-terminal and mu lti-purpose 
use of S-1 00 and Crememco computers. 
Three serial and two paral lel output 
ports. Real time clock. Ful ly program
mable interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 
and tested. 

MAKE HAR D COMPARISONS. · 

You'l l  find that Morrow Designs' hard 
disk systems offer the best price/ 
performance ratios available for S�100, 
Cromemco and North Star compu
ters. See the M26 and M 1 0  hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor
mation fast? Call us at (41 5 )  524-2101 . 

Look to Morrow 
for answers. 

'CP/M is a trademark of Digital Research Corp. 
•cromemco is a trademark of Cromemco, Inc. 

'North Star is a trademark of North Star Computers, I nc . 

5221 Central Avenue 
Ric_hmond, CA 94804 

"•-. I • "i . : 
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I!D ESP dataKEYper is: 
the Information Management System: 

• Designed for the user 
• Completely documented for the user 
• Compatible with 51/4", 8" floppy and CORVUS 10Mb 
• On which our application products are based 
• That organizes and makes sense of data 

(!D dataKEYper features: 
• Useful to new users and experienced professionals 
• Great for software developers 
• Easy-to-learn and easy-to-use 
• Completely menu-driven 
• Designed by experienced professionals 

(!D dataKEYper functions: 
• CREATE - Information files Interactively 
• EDIT - easy to vary record size and contents 
• SEARCH - unique data retrieval and statistical 

features Including . . .  
• SORT - very flexible and efficient 
• REPORT - very versatile report generator 
• Mailing list and label processing 

• Indexed Sequential (ISAM) -
Multiple keys allowed 

Compatible Products announced: 
ESP bookKEYper, ESP Personal budgetKEYper 
Note: ESP dataKEYper Is prerequisite software. 

ESP Computer Resources Is a 15-year old company of 
experienced computer professionals. We welcome 
your Inquiries and have more Information available. 
We have justifi able pride In our work - It's a New 
England tradition. 
Write or call us now! 

Introductory price -
floppy version $99 
Corvus 10Mb $449 
User manual only $40 

Dealer Inquiries Invited! 
MasterCard and Visa welcome ���--....11 

� ESP COfllPUTCR � �cSOURCFS I("C. 
9 ABH STREET· HOLLIS, N.H. 03049 • TEL.IB0314B5 -7294 
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"YOU SHOULD APPLY &RULE TO LINE &GNUM" 

This directs the program to fill in the specific information 
about the rule name and line number, for example: 

"YOU SHOULD APPLY MP TO LINE 5" 

Although our advice-giving program was running with 
these two enhancements in September, we were still 
working on a central portion of the program the follow
ing January. We still had to program the most important 
improvement: the development of subroutines that can 
answer all the questions posed to students by the pro
gram and that can comment on any errcirs in students' 
responses . Though students are usually accurate in their 
responses, _ they occasionally make mistakes that can 
result in their receiving bad advice. But this is not the 
only reason for giving - the computer the ability to 
monitor the correctness of students' responses. 

Once students run the advice giver a number of times, 
they become bored with answering a number of seeming
ly pointless questions. The questions become_ pointless 
not because they are not needed in analyzing proof
construction problems in general, but because a par
ticular portion of the analysis is not needed for the prob
lem being dealt with . When the computer is capable of 
answering the questions itself, we can decide which ques
tions at particular levels of difficulty should be printed at 
the terminal, and those the computer should answer for 
itself by examining the proof being worked on. 

Experienced students may resent being asked any ques
tions at all and may prefer the advice giver to merely 
print specific pieces of advice . However, we believe that 
for most students who need the advice giver in the first 
place, posing relevant questions is much more valuable to 
learning problem-solving skills than is obtaining advice . 

Does It Work? 
We now have a version of EMIL that answers all the 

questions it poses. We also have a method for indicating 
which questions are to be asked under the particular cir
cumstances. There is a need to do more research on how 
obtrusive the advice giver ought to be in relation to 
students' progress and cognitive style. However, one of 
the advantages of our program is that we can easily con
trol the circumstances under which questions are asked. 
In fact, our program allows the students to suppress the 
asking of questions if this bothers them. 

There is a final reason for programming the computer 
so that it can answer all the questions: when this is done 
the program can traverse the question tree on its own and 
come up with relevant advice . Once advice is available, 
the program can follow it to construct proofs on its own. 
Judging from extensive tests of the program, our advice 
tree turns out to be highly, though not totally, effective 
for solving logic problems. It is capable of solvirig over 
95 % of the problems that we give to our students. This 
provides us with an important tool for improving our 
program. By running a large number of problems 
through our advice giver, we can determine the cir
cumstances under which it is unable to do a proof. Then 
we use that information to create a more sophisticated 
version of our question file. 

This approach to giving computerized advice has a 
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SO FTWA R E  
ENTR E PR E N E U RS 

4 valuable references 

1 981 SOFTWARE WRITERS MAR KET: 
Where to sel l  your  progra ms: C D C, Apple,  Atari, D i g ital 
Equ ipment ,  Computerv is ion ,  Arthur  D .  L itt le, M CAUTO, 
DataTra in ,  O s borne/McG raw H i l l ,  Computerland . . .  These 
f irms w i l l  market and d istribute your programs for you or 
buy r ights. Many w i l l  provide cash su pport for program 
development.  D eta i led writeups describe what k inds of 
software they want, payment rates, contract deta i ls ,  who to 
contact i nc lud ing  n ames, add resses and phone n u m bers. 
H u ndreds of f i rms l isted. latest revision April, 1 981 - $45 
(see free offer below) 

FR EE-LANCE SO FTWARE MARKETING,  
3 rd edition: How t o  market software: i n  book fo rm, 
d i rect to users ,  mai lorder, throug h  service bureaus, 
computer manufactu rers, consu l t ing co's, how to set up  a 
users g roup.  I nc l udes sample contracts, case stud ies, 
se l l i n g  tech n i q u es ,  av o i d i n g  l i a b i l i t y ,  n e g o t i at i n g  
strategies . .  " I  liked i t  . . .  insightful and concise . . .  most 
comprehensive book on the subject available . . .  impressive 
in both its scope and detailed treatment of the subject 
matter. The no-nonsense approach of the author is 
refreshing . . .  " C h ris B rown, 80-M icrocomput ing - $30 

UPDATE: The software m arket ing  newsletter for 
software entrepreneurs. U pdates to the 1 981 Software 
Writers Market p lus  new market ing  opportu n it ies, latest 
news on software market ing ,  laws, contracts, copyrig hts, 
etc. - $ 1 5/yr ( 1 2  issues) 

G R A P H I CS SO FTW A R E  F O R  M I C R O 
COMPUTERS by B.J.  Korites, PhD: Program 
l ist ings  i n  BAS I C  to draw poi nts, l ines, 2 and 3 di mensional 
surfaces and sol ids,  translat ions, rotat ions, sca l i ng ,  h idden 
l i ne removal, isometric and perspective transformations, 
templat ing ,  use of tablets. Program l isti ngs and theory 
expl a ined in deta i l .  P rograms executable on the Apple I I .  
Conversions t o  other m icro systems and FORTRAN 
presented. A self-teach ing  guide for students and 
profess ionals .  - $28.50 

FREE OFFER: order the 1981 SOFTWARE WRITERS MARKET and 
receive UPDATE free for 6 months! 

NO-RISK G UARANTEE: if you are not satisfied for any 
reason, you may return your purchase within 10 days for a 
full refund. 

TO ORDER: 
By Phone: Cal l  (61 7 )934-0445 VISA/MASTERCHARGE 
accepted. 
By Mall: I nd icate t itles and q uantity. On credit card orders, 
inc l ude card no. and exp. date. 

K E R N  P U B L I CAT I O N S  
1 90 Duck  H i l l  Rd ,  P .O.  Box 1 029, D ux b u ry ,  M A  02332 
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wide range of applications. It can be used, for example, 
to help college students with their physics homework, to 
determine the identity of unknowns in qualitative chem
istry, to help medical students learn diagnosis, and even 
to help people determine what is wrong with their cars or 
whether they should itemize their deductions. All it takes 
is a simple program to run the questions and a question 
file that is carefully constructed to reflect the best 
strategies that people actually use to solve the kind of 
problems at issue. Depending on the context of its use, 
some or all of the enhancements to the basic program we 
have developed could be used. 

It is worth pointing out exactly how our advice-giving 
program differs from the traditional way in which the 
multiple-choice format is used in CAl (computer-aided 
instruction) .  These differences are not particularly strik
ing from the programmer's point of view. In both cases, 
programs are designed to ask questions and to select new 
questions on the basis of the answers. The advice-giving 
program requires a more elaborate branching structure 
and may differ in being unable to evaluate responses. But 
the important differences are the ones that are obvious to 
the educator: these have to do with the educational goals 
of the program. 

The standard objective for using multiple-choice tech
niques is to help students learn certain facts. In the case of 
the advice-giving program, the answers are not part of 
what is being taught. It is the sequence of questions 
representing an effective problem-solving strategy that 
we would like students to master. By repeatedly exposing 
students to questions that have been proven effective in 
problem analysis, they learn to develop efficient strate
gies that can be used over a wide range of problems. The 
whole process of adopting principles of problem analysis 
is a valuable exercise of problem-solving skills that can be 
applied to any domain where creative thinking is re
quired. 

We should stress that despite our emphasis on strategy 
learning as an objective to advice-giving programs, the 
programs are also effective in giving factual information. 
From our advice giver, our students learn about the rules 
of logic, their names, their operation, and their functions 
in proofs. Also important is that our program helps ex
pose students to this information at the exact times when 
it is most useful : this is the context when they are most 
likely to be receptive to learning these facts. 

Although the advice-giving program may not look 
very different from standard multiple-choice "course
ware" to the programmer, it has radically different 
educational goals - the most important of which is the 
development of problem-solving abilities. Given the 
simplicity of the programming effort as compared to 
games and simulations, the advice-giving program is par
ticularly attractive for educators interested in developing 
students' creativity. • 

Education Forum is an occasional feature in BYTE intended 
to foster debate about the uses of per sonal computers in the 
schools and colleges. We encourage reader participation. Con
tributors should supply their full names and addresses for 
publication, along with their telephone numbers, which will not 
be published. 



CUSTOM 
PRODUCTS 

. 

DESIGN • LAYOUT 
MANUFACTURING 

ECT-1 00-F 
RACKMOUNT CARD CAGES 

R 21/0 
ROM/RAM & 1/0 

RM-1 0 
CARD CAGE & POWER SUPPLY 

8080 CPU 1 6K RAM 
CENTRAL PROCESSING U N ITS FU LLY STATIC M EMORY 

BUILDING BLOCKS 
FOR 

" ·  
. MICROCOMPUTER SYSTEMS, 

. (fiJI ' .,� DEDICATED CONTROLLERS 

, ( I l l  �t' : . 

. AND TEST EQUIPMENT 

� ;- � 
CARD CAGES, POWER SUPPLIES � MAINFRAMES, CPU'S, MEMORY 0, :;�.-c,, .. ,.;,. c 1 . 1/0, OEM VARIATIONS 

""''" "·•·r..,"1''99 

CCMB-1 0-F MIN 
6, 1 0  OR 20 SLOT CARD CAGES 

T T-1 0 
TABLE TOP MAIN FRAMES 

ELECTRONIC CONTROL TECHNOLOGY, INC. 

SPECIALIZING IN 

QUALITY 
MICRO COMPUTER 

HARDWARE 
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Desk-Top Wonders 

A Chessboard Journey on the 
Tl-59 Programmable Calculator 

\ 
/" 

Michael Gilpin 
Michigan Technological University 

Houghton MI 49931 

KTIOUR-59 (see listing 1) is a program for the Texas 
Instruments Tl-59 that finds Knight tours on an 8 by 8 
board. (A Knight tour is a journey on a chessboard where 
the Knight lands on each square exactly once . )  

To begin, partition the calculator memory locations in
to 320 program lines and 90 addressable memory loca
tions by pressing 9, *Op, 17. Then enter the program and 
press B. This initializes values in registers 00 thru 89 as 
shown in figure 1. The actual chessboard is represented 
by registers 11 thru 18, 21 thru 28, . . .  81 thru 88. After 
setting up this initial configuration, the program returns 
with the display value 0. Enter the initial square number 
and press C .  The program will then move the Knight at 

Listing 1: KTTOUR-59, written for the Texas Instruments TI-59. 

Loc . 
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the approximate rate of one move every 33 seconds ac
cording to the Rule of Warnsdorf. That is, it will always 
move the Knight to a square having, at that point in the 
tour, a minimal number of entrances. 

Execution stops with the display value 0 as soon as no 
additional moves can be found. Pressing D causes the 
program to flash each move in the format "square.move" 
(eg: "13.07" means the seventh move was made on square 
number 13). This allows the user to write down the com
plete tour on graph paper. If used in conjunction with the 
Texas Instruments PC-100A printer, a hard copy of the 
tour is produced using the same format .  Then for a dif-

Text continued on page 202 

Co=en t s  

S t a r t  wi t h  9 ex i t s . 

Prepare to t e s t  8 j ump s . 

P u t  KT on t e s t  s quare . 

T e s t  f o r  l e gal mov e . 

P r ep a r e  to count exit s .  

One e x i t  has b een found . 

Put KT on p o t ent ial exit . 

T e s t  f o r  l e ga l  exit. 

Inc r e a s e  exit count . 

Next p o t en t ial exi t . 

Listing 1 continued on page 200 



ENTER, THE INNOVATOR. 
Now. You C an Access The World' s 
M ost Respected Business 
& Financial Database 
On Your Personal C on1puter 

Whether you own an Apple, Atari, Com
modore, Radio Shack. or other computer 
hardware system, you can now get on-line 
with Dow Jones I nformation SeiVices. 

This database is filled with reliable business 
and investment information fed direaly from 
The Wall Street Journal, Barron's, and the 
world-wide Dow Jones News SeiVice. Having 
access to this business/investment database 
is like having a private stock ticker, financial 
consultant, and comprehensive business li
brary right at your fingertips. 

With Dow Jones Information SeiVices you 
can retrieve in-depth articles from The Wall 
Street J oumal and Barron's; get stock quo
tations-just 1 5  minutes delayed-for over 
6,000 companies; receive 50 key financial in
dicators on selected companies . . .  even up
date and evaluate your personal portfolio! 
And, you can do all of this at your conven
ience, in the privacy of your home or office. 

To make sound business and investment 
decisions, you need instant access to and re
trieval of vital business information. With 
Dow Jones Information SeiVices, you get this 
information-as recent as 90 seconds, as far 
back as 90 days-when Y.OU need it, 21 hours 
a day. Plus when you get on-line with Dow 
Jones, there's no minimum access charge or b:�#:��= subscription fee. 

If you're serious about investments and 
would like to have the information-gathering 
resources of Dow Jones at your fingertips, 
visit your computer store for a demonstration 
or call us today. 

For More Information 
Call Toll Free (800) 25 7-5 1 1 4  
( In  New Jersey, call (609) 452-15 1 1 ) 

DOW JONES INFORMATION SERVICES Providing Information Through Innovation 
P.O. Box 300 
Princeton, NJ 08540 
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Desk-Top Wonders--------------------------

Listing 1 continued: 

041 

046 

060 

061 

065 

07U 

079 

090 0 

0 8®8 0 Return KT to test square . 

§ ®0 ® 08 �G) Test for neH ninioum . 

8 0808 0 ;,lev.' minimuo and pos ition . 

8 8800 Next test square . 

0 80�0 Return KT to last square . 

� ®O G0 00 9 00 stop if no move possible . 

@ �08®000 0 8 0 8880 Move knight . 

Look for further moves . 

091 G000GJGJ 8GJ 0 0 80880 Test for correct range . 

105 G0 � 080 8  
109 � 0  

Return 0 for legal move . 

130 

8GJ0G00 00 
8�0@0 8� 0�0� 880 08080880 8808 008 0 

Prepare board for tour . 

Fill border . s quares . 

Load j ump increments . 8 000 ®80 
153 0@ . 

155 @0 Make first move . 

80G00 GJ 8�08 Be�in search . 
16

5 @ 8�0 Display Rout ine .  880 8§8BoGJGJGJ�@ '"pare column index 
169 

172 

1 75 

198 

203 

Prepare row index . 

0 STO 0GJ G0�08 
GJ G)Qg888 Display ' ' square . move ' ' . 

� 8 0 � Next column . 

Next row .  � 8 1 0 

2
07

@ § 88 
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The tool you need to chop �/ 
your software backlog can�� 
be yours now 

TRAM Drastically Cuts Development Time 
and Can I ncrease Your Productivity by 2000% 

TRAM is an advanced TRansaction Access Method developed in  PL/1 to run on a variety of CPU's and operating  system
.
s. With its screen 

manager, you are completely freed from the burdens of screen communication such as location,  length, rendition and even text itself. 
In  addition, TRAM takes care of fu l l  data validation, default value generation and housekeeping of past values. 

Look at what TRAM 
can do for you: 

-�-�m will assist 
you in design: 

TRAM forms, kept with your 
specificat ions, describe i n  detai l  the 
layout, a long with the info rmatio n  
and processing requ i red to  get and 
val idate data. T h is documentat ion is of 
tremendous he lp when mod ificat ion 
is requ i red. 

As an opt ion,  TRAM p rovides a 
mult ip le-level u p-and-down 
generalized menu and chain ing  
system a l lowing you to  create tree
structured appl ications along 
with parameter passing.  

),',.,m wil l  boost 
your productivity: 

TRAM takes care of l ine-co lumn 
positions and al l  v ideo attributes. 
TRAM has a u nique "no show" 
feature which extends the versati l ity 
and scope of your software. 
TRAM has a powerfu l  except ion 
processing handler. TRAM controls 
protected areas and echoing.  
TRAM formats and redisplays accepted 
data. TRAM retains past values 
for each item. TRAM bui lds default 
values based on past events. 
TRAM checks input for consistency, 
magn itude, match in  a predefined l ist 
and even provides an interface 
for a search against your own external 
files, or, as an option, against 
a bu i lt-in fast d irect access code file. 

All those benefits lead to a deep 
reduction in  the actual n u m ber  of l i nes 
you have to code. �,... 11m · ill.... will g ive you 

environment freedom: 

Al l  TRAM features can be used 
on any d isplay video termi nal with 
cursor addressing.  TRAM wi l l  
also work on a variety of  CPU's 
and operat ing systems from 
micros to m in is and even mainframes. 
Any d isplayable text is program 
i ndependent and can be i n  any foreign 
language. Even more, the date 
format can be any arrangement of 
day, month and year, with or 
without month spel l ing. And the decimal  
point  is what you want it to be. The 
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menu option gives you drive 
independence: programs, parameters 
and data f i les are freely scattered on 
d ifferent d isk d rive, with run-time 
choice. 

CHECK IT BEFORE 
YOU BUY 

Ask for the demo kit and you wi l l  
see how a 2000 l ine program is  
reduced to 1 00. Send the coupon below, 
along with $50 and here is what 
you get: 

• The screen generator and editor. 
You will immed iately start 
creat ing and edit ing your own 
screens. 

• The screen examiner. You wi l l  
display and exam ine your 
new screens and see TRAM features 
at work. 

• The ut i l ity programs you need 
to adapt TRAM to your environment. 

• The demo program with source 
l isting and documentation. 

• The ful l  TRAM screen manager 
manual set. 

• A sample of TRAM screen forms. 

The demo kit is for Z80, 8080 CP/M 
based systems with a min imum of 
48K and comes on an 8" single side 
single density soft sectored diskette. 
TRAM's screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 

Purchase p rice inc ludes a 6 month 
maintenance and u pdate period. 

So act n ow to see how TRAM 
wi l l  solve your  p roblem. 

Concentrate on your application, 
TRA M concentrates on the 
technical burden. 

TRAM is avai lable n ow for Z80, 
8080 CP/M and M P/M systems with 48K 
m in imum and req_u i res the PL/1-80 
compi ler  ( or the PL/1-80 run-time l ibrary 
if your  appl icat ion is n ot in PL/1 ) .  

Coming soon are versions for 
8086/8088, Prime Computers, Data 
General, D ig ital Equ ipment 
(LSI 1 1 , PDP 1 1  and VAX) , I B M  
and others. Coming soon also are 
the m u lti-key m u lti-user f i le 
management system, the report writer, 
the f i le  i nqu i rer  and the transaction 
processor. 

REDDOX CORPORATION 
215 CHAPEL CREST TERRACE. PITTSBURGH, P A  1 5238 

PHONE (412) 963-6532 TELEX 866 555 

(CP/M, MP!M and PL/1·80 are registered trademarks of Digital Research) 

It isn't just for small business anymore! 
- - - - - - - - - - - - PLEASE S E N D  M E: _ ..._ _ _ _ - - - - -

Qty. Price ea. 

0 TRAM's screen manager (disk & doc) . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  $295 
+ code f i le option . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  75 

+ menu option (with doc) . . . . . . .  ·. · . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  1 00 
0 TRAM's menu system alone . . . . • . . . . . . . • . . • . . . . . • . . . . . . . . . . . . • . . • . . . . . . .  1 50 

0 TRAM demo kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . • . . • . . . . . . . .  50 
0 TRAM's screen manager - documentation only . . . • . . . . . . . . . . . • . . . . . . . . . . .  30 
0 TRAM's menu system - documentation only . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  20 
0 PL/1 compiler & run-time l ibrary (disk & doc) . . . . . . . . . . . . . . . . . • . . . . . • . . . .  500 
0 PL/1 run-time l ibrary (disk & doc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  1 00 

PA residents add 6% tax 

shipping and handl ing 

TOTAL 

3 

I understand that if_ I decide to buy TRAM's screen manager in less than 30 days after the demo. $50 
credit w1 l l  be applied towards the total amount. I understand also that a signed software license 
agreement is required and that purchase price includes a 6 month maintenance and update period. 

Send check or money order to Aeddox Corporallon, Dept. 81 • 215 Chapel Creal Terrace, Pittsburgh, PA 15238 

NAME -------------------------------------------------------

ADDRESS ----------------------------------------------------
CITY STATE Z I P  ____ _ '- - - - - - - - - - - - - - - - - - - - � - - - - · ... 
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rnJ��ffiliDlliJ�TI 
Ad#1 3  SOFTWARE 

V" out our new items. 
CP/M users: specify disk systems and formats. Most formats available. 

..c . 
CP/M ' .f"%" v<r' *" �v �_.. 
ARTIFICIAL ,Ep � �'<,;;;." I NTELLIGENCE Q � 0 

,; Medical . . . . . . . . . .  S449/S40 
,; Dental . . . . . . . . . . . $449/$40 

COMPLETE B US. SYSTEM 
Creator .  s 269/$ 25 
Reporter . . . .  S 1 69/S20 
Both . . . . . . .  $399/$45 

COMPUTER CONTROL 
,; Fabs . . . . . . . .  S 1 59/S20 

U ltraSort I I . . .  S 1 59/S25 

COMPUTER PATHWAYS 
Pearl (level 1 ) . . . s 99/$25 
Pearl (level 2) . . . .  $299/$40 
Pearl ( level 3) . . . .  S549/S65 

DIGITAL RESEARCH 
CP/M 2.2 

NorthStar . . . . . . . . . . . .  $ 1 49/$25 
TRS-SO Model I I  ( P &  T) . $ 1 59/$35 
Micropolis . . . . . . . . . . . .  s 1 69/S25 
Cromemco. . . .  S 1 S9/S 25 

PL/1-SO . . . . .  $459/$35 
,; BT-SO.  . . $ 1 79/$25 

Mac . . . . .  s S5/S 1 5  
Sid . . . s 65/$ 1 5  
Z-Sid . . . s 95/$ 1 5  
Tex . . . . . . . . . . . . . . . . . . .  s 70/$1 5 
De Spool . . .  s 50/$ 1 0  

DYNAMIC M ICRO
PROCESSOR ASSOC. 

,; Ascom . . $ 1 09/$ 1 5  
CBS . . . $369/$45 

,; DMA·DOS . . $ 1 79/$35 

G RAHAM-DORIAN 
,; General Ledger . . $729/$40 
,; Acct Receivable . s 729/$40 
,; Acct Payable. . s 729/$40 
,; Job Costing . . . . . .  S729/S40 

Payrol l .  . . . .  $493/$40 
Inventory . . . . . . . . . . . . .  $493/$40 
Cash Register . . . . . . . . . .  S493/S40 
Apartment Mgt . $493/$40 

KEY BITS 
String/SO. . $ S4/S20 

,; String/SO (source) . . . . . .  $279/Sna 
WordSearch . $ 1 79/S 25 

MICRQ-AP 
S-Basic . . $269/$25 
Selector I l l  . . . . . . . . . . . .  $269/$25 
Selector I V .  . . $469/$35 

M ICRO DATA BASE 
SYSTEMS 
H DBS . 
MOBS . 

,; DRS or QRS or RTL. 
,; M O BS PKG . 

M ICROPRO 

$269/$35 
. $795/$40 

. . $269/$35 

. $ 1 295/$60 

WordS tar. S324/S60 

PEACHTREE · 
General Ledge r .  . $399/$40 
Acct Receivable . . S399/S40 
Acct Payable . . S399/S40 
Payroll . . S399/S40 
Inventory . . . $399/$40 
Property Mgt .  . . . . . .  $799/$40 
CPA Client Write-up . . s 799/$40 
Mailing Address . . $349/$40 

SOFTWARE WORKS 
Adapt . . . . . . . . . . . . . . . . . s 69/Sna 
Ratfor . . . . .  S 86/$ na 

SOHO GROUP 
MatchMaker . s 97/$20 
WorkSheet . . $ 1 77/$20 

STRUCTU RED SYSTEMS 
GL or AR or AP or Pay . . S599/S40 
I nventory Control . . . . . . .  $449/$40 

,; Analyst . . . . . . . . . . . .  $ 1 99/$25 
,; QSort . . . .  s S9/$ 20 

S UPERSOFT 
,; Forth (SOSO or ZSO) . . . . .  $ 1 49/$25 
,; Diagnostic I I  . . . . . . . . . . . s S4/S20 

Other .  . . . less 1 0% 

TCS 
GL or AR or AP or Pay . .  s 79/$25 
All 4 . . . . . . . . . . . . . . . . . . $269/$99 

WHITESMITHS 
"C" Compile r .  
Pascal ( i n c l  "C") 

"DATA BASE" 
FMS-SO . 
dBASE I I . 
Condor. 
T. I . M  . .  

"PASCAL" 

$600/$30 
$850/$45 

. . .  $649/$45 
. $629/$50 

. . $599/$30 
. $329/$35 

,; Pascai/MT + $429/$30 
,; Pascai/Z . . S349/S30 

Pascai/UCSD . . . $299/$30 
Pascai/M . . . . . . . . . . . . . . $ 1 49/$20 

"WORD PROCESSING" 
,; SpeiiGuard . . $249/$25 

Spell Binder . . S349/S45 
,; Magic Wand . S2S9/S45 
,; VTS/SO . . S4S9/S65 

"OTHER GOODIES" 
Tiny "C".  . . $ 89/$50 
Tiny "C" Compile r .  . . .  $229/$50 
CBASIC-2 . . . s 89/$ 1 5  
Nevada Cobol . . . . . . . . .  $ 1 29/$25 
MicroStat . . . $224/$ 1 5  
Vedit. . s 99/$ 1 5  

,; Prof Time B i l l  (Asyst) . . . $549/$40 
,; ES0-1 . $ 1 349/$50 
,; MiniModel . .  $449/$50 
,; StatPak.  . . . . .  $449/$40 
,; Micro B + . $229/$40 
,; BSTAM . $ 1 29/$ 1 0  

,; Customization Notes . . . S S9/Sna 
APPLE II' Mail-Merge . $ 1 1 4/$25 

WordStar/ Maii-Merge. S434/SS5 M ICROSOFT 
,; DataStar. . . $249/$60 Softcard . . $292 

Word Master . . . . . .  S 1 1 9/S40 ,; Fortran . $ 1 79 
SuperSort I .  . $ 1 99/$40 Cobol . S574 

M ICROSOFT PERSONAL SOFTWARE 
Basic-SO . . . .  $294/$30 Visicalc . . . . . . .  $ 1 22 

,; Basic Compiler . S329/S30 CCA Data Mgr . . S S4 
,; Fortran-SO . .  . S349/S30 Desktop/Plan . s S4 

Cobol-SO . .  . $574/$30 Zork . . . s 34 
Macro-SO . . . . . . . . . . . .  $ 1 44/$20 PEACHTREE' Edit-SO. · S S4/S20 General Ledger . . . . $ 2 24/$40 MuSimp/Mu Math . . . · $224/$25 Acct Receivable . . S224/S40 
Mu lisp-SO . . s 1 74/$20 Acct Payable . . . S224/S40 
ORGANIC SOFTWARE Payroll . . . . . .  S224/S40 
TextWriter I l l  . $ 1 1 1 /$20 Inventory. . . $224/$40 
Date Book. . $269/$25 "OTHER GOODIES" 
OSBORNE Super-Text I I . . $ 1 27 
General Ledger . . . . . . . .  s 59/S20 Data Factory . . $ 1 29 
Acct Rec/Acct Pay . . $  59/$20 ,; D B  Master . . . . . . . . . . .  $ 1 59 
Payroll w/Cost . . . . . . . . .  s 59/$20 Ledger Plus . . $549 

,; All 3 . . . . . . . . . . . . . . S 1 29/S57 ,; Charles Mann . less 1 5% 
All 3 + CBASIC-2 . $ 1 99/$71 ,; STC . . less 1 5% 

ORDERS O N LY-CALL TOLL FREE VISA • MASTERCHARGE 

1 -800-854-2003 ext. 823 • Calif. 1 -800-522-1500 ext. 823 
Overseas-add $ 10 plus additional postage • Add $ 2 .50 postage and handling 
per each item • California residents add 6% sales tax • Allow 2 weeks on checks, 
C . O . D .  ok • P r i c e s  s u bject to c h a n g e  without not ice . A l l  i t e m s  s u bject 
to availabi l ity • ® - Mfgs. Trademark. 

THE DISCOU NT S OFTWARE GROUP 
6520 Selma Avenue, !1309 • Los Angeles, CA 90028 • (213)  666-7677 
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Desk-Top Wonder• --------

00 01  02 03 04 05 06 07 O B  09 

0 2 7 4 16 4 7 2 - 2 1  - s  

1 0  I I  1 2  1 3  1 4  1 5  1 6  1 7  I B 1 9  

- 8  0 0 0 0 0 0 0 0 - 8  

20 21 22 23 2 4  2 5  2 6  2 7  2 8  2 9  

- 8  0 0 0 0 0 0 0 0 - 8  

30 31 32 3 3  34 35 36 3 7  38 39 

-8 0 0 0 0 0 0 0 0 -8 

4 0  4 1  4 2  4 3 44 45 46 47 4 8  4 9  

-8 0 0 0 0 0 0 0 0 - 8 

50 51 52 53 54 55 56 57 58 59 

- 8  0 0 0 0 0 0 0 0 - 8  

60 61 6 2  63 64 65 66 67 6 8  6 9  

- 8  0 0 0 0 0 0 0 0 - 8  

70 7 1  7 2  7 3  74 75 76 77 78 79 
- 8  0 0 0 0 0 0 0 0 - 8  

BO B l  82 83 8 4  85 86 87 B B  8 9  

- 8  0 0 0 0 0 0 0 0 0 

Figure 1: Register initialization assignments. The values are 
assigned as shown for an 8 by 8 playing area. Usable squares are 
identified by a zero value; the board size can be reduced by 
manually assigning nonzero values to eliminate squares. 

I I  1 2  13 14 1 5  

I 20 9 14 3 

2 1  2 2  23 24 25 

10 15  2 19  24 

3 1  32 33 34 35 

2 1  8 23 4 13 

4 1  4 2  43 44 4 5  

16  I I  6 25 18 

5 1  52 5 3  5 4  55 

7 22 1 7  1 2  5 

Figure 2: Example of a reduced-size board. The Knight tour 
shown here is the result of KTTOUR-59's version of the Rule of 
Wamsdorf applied to a starting position of 11 .  

Text continued from page 1 98: 

ferent tour, press B, enter a new starting position, and 
proceed as before. 

The program execution can be modified to find tours 
on subsets of the 8 by 8 board. Press B as before. Then 
enter a nonzero value (say 1) into any square you wish to 
eliminate before entering the initial square and pressing 
C. This works since the Knight is not allowed to move to 
squares containing a nonzero value. For example, press B 
and then store the value 1 into registers 16, 17, 26, 27, 
36, 37, 46, 47, 56, 57, 61 thru 67, and 71 thru 77. Enter 
the initial position of 11 and press C. The result will be 
the 5 by 5 tour shown in figure 2. • 
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II 

Our MEMORIES Have Made US Famous! 
WHY? 
Reliability! 

That's the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S-100 bus and the new IEEE 
S-100 bus. 

Flexibility! 

No matter what CPU you use , we 
have the memory for you . 

SUPERAM™ 2 - We've delivered 
over 5 ,000 of these 64K dynamic 
RAM boards to OEMs worldwide . 
This board sets the standard for 
reliable operation . 

SUPERAM™ 4- Now available 
for Z80A and 8085A users, with 
bank select and optional parity bit. 

SUPERAM™ S - Our forthcom
ing IEEE-696 (S- 100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx 16 or 
64K x 8 .  

With ECC, too! 

Announcing the SUPERMEM™ 
ECC! This is the ultimate in memory 
Circle 328 on inquiry card. 

Shown Left to Right: 
SUPERAM 4 

SUPERM EM·ECC 
SUPERAM 2 

data protection : built-in automatic er
ror correctio n .  The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 

We'll Design One for You! 

If you have a special situation 
that calls for a custom design in
volving memory, processors, con
trollers , or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need . 

And That's Not All! 

We also supply the following 
Microcomputer Boards: 
• C-86 - 16-bit 8086 processor 

board with multi-processor arbitra
tion logic, on-board PROM and 
RS-232 port. 

• V - 1 00 - 80 x 24 high-speed 
video output board. 

• D - 1 0 0  - Coming soon , the 
answer to 51!4 and 8-inch Win
chester control. 

WRITE FOR O UR NEW BROCHURE 

OEM Computer Products 
2350 Bering Drive 
San Jose , CA 95 1 3 1  
(408) 946-8030 ©PIICEON. INC. 1980 
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An Integer Math 
Package for the 8080 

"How can you have a computer 
that doesn't know how to multiply?" 
People unfamiliar with microcom
puters ask this question incredulously 
whenever I describe the limitations of 
arithmetic on my 8080-based system. 
Of course, if you work in BASIC, 
you may take arithmetic for granted; 
but if you are an assembly-language 
user like myself, you are probably 
painfully aware of the absence of 
16-bit  arithmetic on the 8080 
microcomputer. 

It is quite possible that you need 
multiple-byte arithmetic routines for 
your assembly-language programs. If 
program space is a problem (most 
floating-point routines use several K 
bytes of memory), or if 16-bit signed 
integer arithmetic is sufficient for 
your needs, then the arithmetic 
routines given in this article may be 
of interest. These routines run one 
order of magnitude faster than full 
floating-point routines; also, they 
occupy only 215 bytes, all of which 
may be in read-only memory if 
desired. 

Two additional routines provide 
conversion between ASCII (Ameri
can Standard Code for Information 
I nterchange) decimal character 
strings and the signed binary notation 

204 May 1981 © BYI"E Publications Inc 

Bruce D Carbrey 
109 Bucknell Trl 

Hopatcong NJ 07843 

used by the arithmetic routines. 
These routines require an additional 
175 bytes, including 2 bytes that must 
be in programmable memory. 

Improve your 
8080-based personal 
computer by adding 

these 1 6-bit arithmetic 
routines. 

Design of the Arithmetic Routines 
The arithmetic routines (given in 

listing 1) use the HL register pair as 
a 16-bit wide "accumulator. "  Sub
routines performing dyadic opera
tions (ie: those with two operands) 
expect to find one operand in the HL 
register pair and the other in the DE 
register pair. The result is returned 
in the HL pair. The arithmetic sub
routines also set the sign and zero 
flags to reflect the value of the result 
returned in the HL register pair. (For 
example, if the result of an operation 
is decimal - 11034, then the minus 
flag will be set and the zero flag will 
be cleared. ) The information in the 
carry flag is invalid and should be ig-

nored. The B, C, D, and E registers 
are restored by all routines except 
EDIVMOD (the division routine), 
which returns the quotient in the HL 
register pair and the remainder in the 
DE register pair, with the B and C 
registers restored. 

Internally, values are represented 
in two's complement form, with the 
most significant bit acting as a sign 
bit. (See text box on page 225 . )  This 
representation is a simple extension of 
the 8-bit representation used for nor
mal accumulator operations. 

Unfortunately, this also leads to 
one small anomaly. The smallest 
representable number is - 32,768, 
but the largest is only + 32,767. (See 
the text box on page 226. )  Thus, if 
you negate the value -32, 768, an 
overflow will result. As a conse
quence of this fact, you may add or 
subtract two values that give a result 
of exactly - 32, 768, but if you try to 
multiply or divide two numbers that 
will yield an answer of exactly 
- 32,768, an overflow will result 
because the multiply and divide 
routines work on absolute values 
internally . 

All operations, including the 
string-to-numeric conversions, will 

Text continued on page 226 



NO MEMORY PARITY? 
Good luck! 

B I LLI N G S  BC- 1 2 FD C O M PUTE R SYSTE M  

The difference between a "  hobby" computer 
and a " professional" system can mean the 
difference between success a nd fai lure when 
accuracy and dependabil ity are at stake. 

For example, professional computers go to 
the extra expense of adding memory parity. 
This feature uses an extra 64 K Bits of RAM to 
monitor the condition of the computer's memory 
t.anks. When a memory chip malfunctions, the . 

memory parity watchdog immediately identifies 
the malfunction without losing data integrity. 

I n "  hobby" computers without the memory 
parity feature, a memory error goes undetected 
often causing the program to " walk" all over 
the customers data fi les. To a hobbies! such 
problems are an interesting challenge to test 
his skil l .  To the businessman, they are expensive 
and intolerable. 

All B i l l i ngs C o m p uter Systems have been 
designed for professional applications. Every 
machine has full memory parity capabilities. 
These features cost a little more, but we believe 
that a few dollars invested in good equipment 
will resu l t  i n  substantial savings for years to 
come for the serious computer user. If you 
would l ike to know more about Bi l l ings qual ity 
products please contact us today. 

COMPUTER SYSTEMS DESIGNED -FOR THE PROFESSIONAL 

Computer Div is ion 
1 8600 E .  3 7 th 

I ndependence,  MO 64057 
(8 1 6) 373 ·0000 

Include payment for the purchase of a Billings Computer System 
with this ad and receive the Billings Word Processing Pack and the 
Bill ings Operating System Pack at no extra cost (a $1 ,000 value). 

0 B C 1 2 - F D C o m p u t e r Syst e m  $ 6 6 00 
Inclu des 54 K RAM Parity, 630 K Disk capabil ity, 2 serial 
and 1 parallel port. Full  9 6  Character Graphics Display 
Screen. 

0 BC1 2 D F2 M  C O M P U T E R SYST E M  $ 9900 
I ncludes a l l  the BC- 1 2  FD features except d isk  capacity is 
increased to 2 megabytes i n  a separate cabinet. 

0 P-55 W O R D  PROC E S S I N G  P R I N T E R  $3 1 0 0 
5 5  Characters per second. Int erchangeable Thimbles 

0 C H EC K  E N C LO S E D .  A m o u n t $ 
( Bi l l ings pays shipping costs on a l l  prepaid orders.) 

N a m e  0 S H I P  C O D  
C o m pany 0 Send i n format i o n  on beco m i n g a 
Title Pho n e ( B i l l i n g s  D e a l e r .  

Address 0 S e n d  i n f o r m at i o n  on t h e  B i l l i n g s  L i b ra ry 

City State Z ip  of Profess i o n a l  A p p l i c a t i o n s  S o ftwa re . 

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  
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FORTRAN IV 
" I  needed a FORTRAN with 

COM PI:..EX as wel l  as REAL and 
DOL!J BLE prec is ion ar i thmet ic ,  
that would produee relocatable 
code and l i nk  in assembly lan
guage subrouti nes. I t  also had to 
be a FORTRAN that was easy to 
use as wel l  as being a complete 
i m p lementat ion .  SuperSoft/SSS 
FORTRAN is the only m icrocom
puter FORTRAN that met my re
qu i rements." 

Supersoft makes f u l l  WATFIV 
FORTRAN IV avai lable to m i c ro
com puters. Supersoft/SSS FOR
TRAN meets and exceeds the 
ANSI 1 966 standard. The com
p i ler  supports many advanced 
feat u res  i n c l u d i n g :  v a r i a b l e  
character stri ngs and recurs ive 
subrout i nes with stat ic  variab les .  

F u l ly com pat ib le  RATFOR is  also 
avai l able.  

"CP/M REGISTERED TRADEMARK DIGITAL 
RESEARCH 
SSS FORTRAN is the copyright of 
Small Systems Services, Urbana, I l l i nois 

for CP/M 
FEATU RES 

Code ROMable ".COM" f i les or 
generat ion:  i l'ltermed iate code f i les 

(saves disk space). Ex
ternal rout ines may be 
cal led. Reiocatabie format . 

Data types: Byte, integer, real ,  dou
ble precision,  complex, 
log ical , character and 
varying length strings. 

Operations: Al l standard operat ions 
pius string comparisons, 
assignments, and .XOR. 

Constants: H exadec imal ,  deci mal ,  
and character l i terals 
with features to imbed 
control characters. 

Statements: ANSI 1 966 standard with 
mu lt iple statement l i nes. 

Controls :  Map, List, and Symbol 
table output options. 

1/0: Read, Write, Append ,  Re· 
wind,  Close, Delete, Re
name, Search,  Sequen· 
t ial  and Random 1/0 on 
disk ' f i les.  Supports al l  
CP/M devices . 

System Requirements & Prices 

SSS FORTRAN requ i res a 32k CP/M 
system. Z80 on ly. 

SSS FORTRAN with RATFOR: $325 
SSS FORTRAN alone: $250 
Manual on ly: $ 25 
RATFOR alone: $ 1 00 
Macro Assemb ler: $ 80 

CP/M Formats: 8" soft sectored, 5" Nor
thstar, 5" Micropol i s  Mod II, Vector MZ, 
Superbrain D DIQD Apple I I + 

A l l  Orders and General 
Informat ion:  
SUPERSOFT ASSOCIATES 
P.O. BOX 1 628 
C H A M PAIG N,  IL 6 1 820 
(21 7) 359-2 1 1 2  
T e c h n i c a l  H o t  L i n e :  ( 2 1 7)  
359-2691 
(answered on ly  when techn ic ian 
i s  avai lab l e) 

I I  At last , a FORTRAN tlilat wi l l  
run my la rge mainframe 

, ,  progr,ams. 

SuperSoft 
Fi rst in  Software Technology 



listing 1: 16-bit arithmetic subroutines in 8080 assembly language. The eight routines, which are fully documented in the listing, 
operate on 16-bit numbers in" two's complement form. 

43 ORG 4 0 0 0 H  

8 9  
9 0  
9 1  
9 2  
93 
94 
95 
96 
97 
98 
99 

1 0 0  
1 0 1  
1 0 2  
1 0 3  

1 0 6  
1 0 7 
1 0 8  
1 0 9  
1 1 0  4 0 0 0  
1 1 1  4 0 0 1  
i l 2  4 0 02 
1 1 3 40 04 
1 1 4 4 0 05 
1 1 5  4 0 0 8  

7 C  
A A  
E 6 8 0  
1 9  

• • • • • • • • • • • • • • • • • • •••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
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• 

• 

• 
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.. 
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• 

• 
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.. 

• 

• 
.. 

• 
• 

• • • • •  E X T ENDED A R I THME T I C  SUBROU T I NE S  FOR 8 0 8 0  C O M P U T E R S  • • • • •  

W R I T T E N  B Y  B R U C E  D .  CARBREY RE V I S I ON 0 S E P T  • , 1 97 7  

T H E S E  RO U T I NE S  E X TEND T H E  A R I THME T I C  C A P AB I L I T I E S O F  
T H E  8 0 8 0  M I CROCOMPUTER TO I NCLUDE I N TEGER A R I THME T I C  
O N  S I GNED , 1 6 -B I T  QUAN T I T I E S ,  US I NG B I N A R Y , T WO S - COMPLEMENT 
A R I T H ME T I C .  THE RANGE O F  PERM I S S A B L E  VALUES W I THOUT 
OVERFLOW I S  

-32767 T O  + 32767 
DEC I M AL . TO USE A M A T H  ROUT I N E ,  

S I MPL Y LOAD T H E  REG I ST E R I S I  I N D I C A T ED W I TH T H E  OPERAND I S ) , 
AND C A L L  THE APPROP R I A T E  ROU T I NE .  THE ANSWER W I L L  B E  
RETURNED I N  THE REG I S TER I S I  I ND I C A T E D .  THE S I GN l S I  A ND 
Z E R O  I Z I  FLAGS W I L L BE SET TO R E F L E C T  T H E  V AL UE OF THE 
R E S U L T  IN THE SAME W A Y  A S  FOR A N - O R D I NARY 8 - B I T  A D D . 
L O G I C  I S  P RO V I DE D  FOR DETEC T I NG OVERFLOW F O R  ALL OPER A T I ON S ,  
W H I C H  RESUL T S  I N  A CALL T O  A ROU T I N E NAMED OVERFLOW 
I WH I C H IS NOT SUPPL I E D  S I NC E  YOU MUST DEC I DE W H A T  YOU 
WANT TO D O  IN C A SE OF OVERFLOW--- PROBABLY P R I N T  A MESSAGE 
AND JUMP T O  YOUR MON I TOR ) . 

I N  AD D I T I ON TO THE MATH OPERATOR S ,  T W O  UT I L I T Y SUBROU T I NE S  
A R E  PROV I D ED F O R  S T R I NG-NUME R I C  A ND NUMER I C - S T R I NG CONVER S I ON .  

E N T R Y  

EADO 
E SUB 
EMULT 
E D I VMOD 
E S I GN 

ECMP 

DECB I N  

B I ND E C  

SUBRO U T I NE FUNCT I ON 

I HL )  I HL I  + I DE I  
1 1-fU = I HU - I DE )  
1 1-fL )  = I HL )  � I DE I  
I HL I  = I HL I  I I DE i t AND I DE I  = I HL )  MOD I DE I  
SET I S ) , I Z I  FLAG T O  REF L E C T  I HL i t L E AV I NG I H L I  
UNCHANGED • 

. 

SET I S ) , I Z I  F L A G S  TO R E F L E C T  I HU - ( D E ) , L E A V I NG 
I HL )  AND I D E I  UNCHA NGED • 

CONVERT A SC I I  CHARACTE R  S T R I NG REPRESEN T I NG A S I GN E D  
DEC I MA L  I N TEGER T O  A S I GNED B I NA R Y  N U � B E R  • 

CONVERT A S I GNED B I NA R Y  NUMBER T O  AN A SC I I S T R I NG 
REPRESENT I NG THE S I GN ED DEC I MAL VALUE OF T H E  NUMBER • 

• 
• 

• 
• 

• 

• 

• 
• 

• 

• 
• 

• 

• 

• 

• 
• 

• 

• 

• 
• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• • • • • • • • • • • • •••••• ••••••••••••• ••••••• • • • • • • • • • • • • • • • • • • • • • ••••••• • • •••••• •••••• 

.. M A T H  PACKAGE E X E CU T I ON T I ME S  I N  M I CRO-SECONDS : .. 
.. R OU T I NE T YP I C AL WORST CASE 
.. 

.. E A D D  3 0  54 
.. E SUB so 74 
.. E M UL T 3 7 0  5 1 7  
.. E D I VMOD 6 8 0  2 5 0 0  
.. 

.. 

.. •••• • YOU MUST PROV I DE P A T C H E S  TO T H E S E  T W O  R OU T I NE S  • • •  ••••• 
• 

O V E R F L O W  EQU 0 WHERE TO GO A F T E R  O V E R F L O W  
C O N V E R R  E Q U  0 WHERE TO GO ON S T R I NG-NUM E R I C  ERROR 
• 

• • • • • • • • • ••••••••••••••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • •• • •• • •••• ••••• 
• 

• SUBROUT I N E  E A D D - A D D  I HL I  TO I DE i t RESULT TO I HL ) 
• 

• 

• 
• 

• • • • • • • • • • • • • • • • ••••••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • ••••••••••• 

• 
.. 
.. 

.. 

E A D D  

I HU = I H L )  + I DE I 
ON RE TURN , S I GN ,  ZERO F L A G S  W I L L  R E F L E C T  R E S UL T .  CY C L E A R E D  • 
A REG I S TER CLOBBERE D .  B ,  c ,  D ,  E REGS R E S T ORE D .  

A t H  
. 

D 
S O H  

T E S T  I F  S I GN S  A R E  S A M E  O R  D I FF E R  • • •  

C 2 0 E 4 0  

M O V  
XRA 
AN I 
D A D 
JNZ 
RAR 

D 
E S I GN 

A D D ,  W I THOUT AFFE C T I NG ZERO F L A G  • • •  
SK I P  OVERFLOW T E S T  I F  S I GN S  D I F F E R  
T E S T  F O R  O V E R F L O W  B Y  • • •  l F 

Listing 1 continued on page 212 
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DIGITAL HARMONY . 
by John Whitney 

A new synthesis of 
sight and sound 

Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art made 
possible by microcomputers. 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEY. explains the 
special union of cornputer 
graphics and music. His 
computer-generated visual 
art graphically depicts the 
laws of harmonic motion 
common to all music. 

Digital Harmony includes a 
complete description of 
Whitney's computer. periph
erals. and film techniques. 
Colorful illustrations ore in
cluded. as well as the program 
listings that generated them. 
The descriptions ore sufficient 
for anyone to begin to explore 
this new territory as a com
poser and computer experi
menter - transforming the small 
computer into an ideal instru
ment for creating compositions 
in aural and visual art. 

John Whitney is on the 
Faculty in  the Department 
of Art at the University of 
California, Los Angeles. 

ISBN 0-07-07001 5-X 
240 pages 
hardcover 
over 50 color $21.95 photographs 

b'y ScoJt . Kim . , 
Foreword by Doug Ia� Hofstcider 
Backward by Jet Raskin 

Surprising symmetries in 
oesign and lettertorms 

Illusion . . .  calligraphy . .  
visual magic - Scott Kim's new 
book. Inversions. delights the 
eye qnd enchants the mind. 
Filled wii·h intriguing designs: 
words that read the same right
side up a11d upside down. 
words within words. and un
expected svmmetries. these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry. lettering. 
and problem solving that ore 
basic to these images. The 
author also draws parallels to 
related exercises in perception 
in such diverse areas as art. 
music. word play. and mathe
matics. Scott Kim's original 
inversion designs first appeared 
in Omni magazine. inspiring 
an overwhelming reader re
sponse. An irresistable chal
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 

Scott Kim is a doctoral student 
in Computer Science at Stan
ford University and is a concert 
pianist and composer. 

ISBN 0-07-034546-5 
1 28 pages 
soft cover 
over 50 illustrations 
available summer 1981 

$8.95 

by James S .  Albus 

Robotics design 
and applications 

This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con-
trolling behavior. The author 
assesses behavior as a' product 
of three hierarchies of 
computing modules: 
• memory modules 
• behavior-generating modules 
• sensory-processing modules 

A section on artificial intelli
gence ties this hierarchical 
model to vital computer 
science techniques such as 
planning. problem-solving. 
machine vision. natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid
erations in constructing a robot 
control system fashioned after 
this model of the brain. and 
explores the current and 
potential use of robots in 
our environment. 

Dr. James S. Albus is Project 
Manager with the National 
Bureau of Standards. 

ISBN 0-07-000975-9 
400 pages 
hardcover 
1 80 illustrations 

$15.95 

b y  Ernest W .  Kent · 

Human models for 
computer design 

When the "Brains of Men and 
Machines" series of articles 

. first appeared in BYTE 
magazine. the response was 
immediate and enthusiastic. 
Now Ernest W. Kent has expand
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical. electrical. and 
synaptic circuitry, their findings 
are becoming immediately · 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines "dissects" the brain 
to provide new insights into 
computer design and artificial 
intelligence. 

It is one of the rare books that 
transcends disciplinary bound
aries. In it the ever-increasing 
relationship between man and 
machine is freshly examined -
a relationship, Professor Kent 
concludes. that is today being 
reexamined in the light of 
man's own neurological 
self-image. 

Dr. Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psycho
pharmacology at the University 
of Illinois at the Chicago 
Circle Campus. 

ISBN 0-07-034123-0 
304 pages 
hardcover $15 95 il lustrated • 

The BYTE BOOK Collection • • • • • • • • • • • • • • • • • • • 
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BASIC 
SCIENTI F IC 
SUBROUTINES, / 
VOLUMES 

I 

1 AND 2 
by Fred Ruckdeschel 

ll A SIC Sc:lt• ru:i(l<: Subrou t:hu:t!l: Vol. I 

Valuable programs for 
professional and hobbyist 

Designed for the engineer. scientist. 
experimenter. and student. this series pre
sents a complete scientific subroutine 
package in BASIC. 
• Volume 1 covers plotting. complex vari

ables. vector and matrix operation. 
random number generation. and series 
approximations. 

• Volume 2 continues with least-squares 
approximation. special polynomial 
functions. approximating techniques. 
optimization. roots of functions. inter
polation. differentiation. integration. and 
digital filtering. 

These volumes feature routines written in both 
standard Microsoft and North Star BASIC. 
extensive appendices. and subroutine 
cross-referenes. 

Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp. Inc. 

VOLUME 1 VOLUME 2 
ISBN 0-07-054201-5 ISBN 0-07-054202-3 
336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981  $19.95 $23.95 

THE BYTE 
BOOK 

OF 
PASCAL 

Blaise W. Liffick. Editor 

A powerful ,  structured language 

Based on articles. language forums. and 
letters from BYTE magazine. this work is a 
valuable software resource. Pascal con
tinues to be popular as a structured pro
gramming language. Written for both 
potential and established users. this book 
introduces the Pascal language and 
examines its merits and possible imple
mentations. Featured are two versions of a 
Pascal compiler. one written in BASIC and 
the other in 8080 assembly language; 
a p-code interpreter written in both Pascal 
and 8080 assembly language; a chess
playing program; and an APL interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 

$25.00 

THREADED 
INTERPRETIVE 
LANGUAGES 
by Ronald Loeliger 

How to implement 
FORTH on your Z80 
Threaded languages (such as FORTH) are 
compact. giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages. This book 
develops an interactive. extensible 
language with specific routines for the Zilog 
Z80 microprocessor. With the core inter
preter. assembler. and data type defining 
words covered in the text. it is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
lntermetrics. Inc. 

ISBN 0-07-038360-X 
272 pages 
hardcover 
il lustrated 

$18.95 

JC.clo!i•• ••c•..,.s 
.. .; .. .... &!! IC..- II hc i 1111 "SI. 
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BEGINNER'S 
GUIDE FOR 

THE UCSD 
PASCAL 
SYSTEM 

by Kenneth L .  Bowles 

The most popular Pascal 
version explained by its creator 

Written by the originator of UCSD Pascal 
System. this informative book is an orienta
tion guide to the UCSD Pascal System. For 
the novice. this book steps through the 
System. bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System. the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alteration on: 
• DEC PDP-11 or General Automation 

minicomputers 
• Western Digital Microengines 
• 8080. 8085. Z80. 6502. 6800. 9900 or 

AM-100 based microcomputers (includ
ing the popular Apple II and Radio Shack 
TRS-80 microcomputers) 
Dr. Kenneth L. Bowles is Director of the 

Institute for Information Systems. University 
of California. San Diego. 

ISBN 0-07-006745-7 
204 pages 
softcover $11 .95 

YOU JUST 
BOUGHT 
A PERSONAL 
WHA T? 

, JP,._.,..,.,.. "'-•«-* ,. �,..,.,.,� I'Hr•--
.,. ,.._ . ._,_.-� .. �----- .? 

by Thomas Dwyer and Margot Critchfield 

A Structured Approach to 
Creative Programming 

Intended for both the novice programmer 
and the experienced computer enthusiast. 
this book presents practical ideas for 
personal computer use at home or at work. 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa
tion material. this book is an entertaining 
and resourceful tool. There are over 60 
ready-to-use programs written in Microsoft 
and Level II BASIC for the TRS-80 in the areas 
of educational games. financial record 
keeping. business transactions. disk-
based files. and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
�ittsburgh. 

Margot Critchfield is a doctoral student 
in Foundations in Education at the Univer
sity of Pittsburgh. 

ISBN 0-07-01 8492-5 
343 pages 
softcover 
78 illustrations $11 .95 

BEYOND GAMES: 
SYSTEM 

SOFTWARE 
FOR YOUR 

6502 
PERSONAL 

COMPUTER 
by Kenneth Skier 

Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At last. a complete programming guide
book for owners of personal computers 
utilizing the 6502 microprocessor. A self
contained course in structures programming 
and top-down design. this book presents 
a powerful set of tools for building an 
extended monitor. disassembler. hexadec
imal dump routine. and text editor programs. 
Programs are thoroughly explained. with 
clear instructions for modifications. 

Kenneth Skier is a Systems Programmer 
for Wang Laboratories. Inc .. and a Lecturer 
at MIT. 

ISBN 0-07-057860-5 
440 pages 
softcover 
illustrated $14.95 

stimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 
by Steve Ciarcia 

Practical uses for home computers 

Imaginative and practical. Ciarcia's Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine. 
this volume includes 
• D/ A conversion 
• Programming EPROMS 
• AC remote-controlled appliances 
• digitized speech 
• touch input video display 
Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style, 
Ciarcia presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 

ISBN 0-07-01 0960-5 
1 25 pages 
softcover 
color photographs and diagrams 

$8.00 

CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME I I  
by Steve Ciarcia 

More practical uses for 
home computers 

Composed of POP.ular articles from BYTE 
magazine. this volume tells how micro
computers can be uniquely interfaced to 
our environment. Projects include 
• building a computer controlled home

security system 
• computerizing appliances 
• transmitting digital information over a 

beam of light 
• building the Intel 8086 microprocessor 

system design kit 
• input-output expansion for the T RS-80 

ISBN 0-07-01 0963-X 
224 pages 
softcover 
photographs and diagrams 

$12.95 

order now • 

Circle 55 on inquiry card. 
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MICRO
COMPUTER 
STRUCTURES 
by Henry D'Angelo 

Digital Electronics, 
Logic Design, and 
Computer Architecture 

Today, there is an increasing demand for 
computer users who are not only well-versed 
in software. but who can also maintain, 
modify, and design their own hardware 
systems. 

This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing. Helpful examples and end-of
chapter exercises further illustrate the 
various concepts presented. and a detailed 
bibliography provides additional reading 
opportunities. As a resource and textbook. 
it will assist 
• programmers and systems analysts 
• engineers and scientists 
• managers 
• students 
Detailed Instructor's Manual also available. 

Dr. Henry D'Angelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufacturing Engineering at Boston 
University. 

ISBN 0-07-01 5294-2 
288 pages 
hardcover 
3 14  illustrations 
available spring 1 981  

Instructor's Manual 
ISBN 0-07-01 5298-5 
softcover 

$8.95 

BUILD 
YOU R  OWN 
ZBO 
COMPUTER 
by Steve Ciarcia 

Every step spelled out for 
do-it-yourself buffs 

For the engineer. computer technician. 
student. and anyone interested in building 
a computer rather than buying one. this 
practical guide shows how to build a work
ing computer based on the Zilog Z80 micro
processor. Each computer subsystem is fully 
explained and supported by proven design 
and testing information. The description 
focuses on a basic single-board micro
computer containing 
• easy expansion to include a video terminal 
• a 1 K-byte operating system 
• serial and parallel ports 
• hexadecimal display 
• audio cassette mass storage 
Readers can modify the system to meet 
personal needs. 

Steve Ciarcia is a Computer Consultant. 
Electrical Engineer. and author of "Ask 
Byte" and "Ciarcia's Circuit Cellar" columns 
in BYTE magazine. 

ISBN 0-07-01 0962-1 
330 pages 
sottcover 
available summer 1981  

$15.95 
$18.95 r - - - - - -- -- - ---- -- - - - - - -

BYTE Books' reputation is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as BYTE 
magazine, BYTE Book's evolved 
in response to the rapidly ex
panding audience of home 
and business computer users. 
Computer professionals and 
enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec
tion of BYTE books can 
expand your library of knowl
edge and expertise. 

TO ORDER, CALL TOLL 
FREE 800·258·5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number to: 

EILJII 
IJ[)[JP'i� 
70 Main Street 
Peterborough, 
New Hampshire 03458 

' 
• • 

1 
I 
I 
I 
I 
I 
I 
I 
I 

70 Main Street 
Peterborough, New Hampshire 03458 

Name•-------------------------------------
Address _________________ _ 

City ______ State ____ Zip ------
• Check enclosed in the amount of _______ _ 

:5: • Bill Visa. Card Number _____________ _ 

C!!l! • Bill Master Charge. Card Number ______ _ 

• Expiration Date 

Include 75c per book to cover postage 
and handling. 

TITLE PRICE QUANTITY AMOUNT 

SHIPPING 

TOTAL 
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Listing I continued from page 206: 

1 1 6 

1 1 7 
1 1 8 

1 1 9  

1 2 2 
1 2 3  

1 2 4 

1 2 S 
1 2 6 

1 2 7 
1 2 8 

1 2 9 

1 3 0 

1 3 1  

1 3 2 

1 35 

1 3 6 
1 3 7 
1 3 8 

1 39 

1 4 0 
1 4 1 

1 4 2 
1 4 3 
1 44 

1 4 7 

1 4 8 

1 4 9 
1 S O 
1 S 1  

1 S 2 

1 S 3 

1 S 4 

1 S S 
1 S 6 

1 S 7 

1 S 8 
1 S 9 
1 6 0 

1 6 1  
1 6 2 

1 6 3 
1 6 4 
1 65 

1 6 6  

1 6 7 
1 6 8 

1 7 1  

1 7 2 

4 0 0 9  

4 0 0 A  
4 0 0 B  

4 0 0 E  

4 0 0F 

4 0 1 0  
4 0 1 1  

4 0 1 2  

4 0 1 3  

4 0 1 4  

4 0 1 S  

4 0 1 6  

4 0 1 7  
4 1) 1 8  

4 0 1 B 
4 0 1 E  
4 0 1 F  

4 0 2 0  

4 0 2 1  
4 0 2 3  

4 0 26 

4 0 2 7  
4 0 2 A  

4 0 2D 

4 0 3 0  
4 0 3 1  
4 0 3 2  
4 0 3 3  
4 0 34 

4 0 35 

4 0 36 
4 0 37 

A C  H • • •  E XCLU S I V E  OR OF CY AND S I GN OF RESULT 

1 7  
DC O O O O  

X R A  

R A L  

c c  OVERFLOW CHEC� F O R  AR I T H O VE RF L O W  

F ALL THRU T O  • • • • •  

A F  

A 4  

c o  
A S  

C B  
A F  

3 C  

C 9  

O S  

E B  

.. 

• • • • • • • • • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • •  
.. * 
* SUBRO U T I NE E S I GN - S E T  I S l , < Z l  F L A G S  TO R E F L E C T I H L l  
.. 

* 
* 

• • • • • • • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • •  

.. 
.. A RE G I S T E R  CLOBBERE D • ALL O T H E R S  R E S T O RE D .  
.. 
E S I G "' X R A  A CLEAR F L A G S  

A D D  H SE T F L A G S  TO REFLECT H I  B Y T E 

R N Z  RE T U RN I F  H I -ORDER B Y T E  I S  N O N - 0 
ADD L ELSE • SEE I F  L I S  0 T O O  • • •  
R Z  AND I F  SO , R E T UR N  
X R A  A ELSE , F O R C E  F L A G S  TO SHOW + 
I N R A 

R E T  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · ·  
.. 
* SUBRO U T I NE E S U B - SUBTRACT < DE l  FROM I HL l , RESULT TO < HL l  
* 

* 
* 

* 
• • • • • • • • • • • • • • • • • • • •••••••• • • • • • • • • • ••••••• • • • • • • • • • • • • • • • • • • • • • ••••••••••••• ••• 

.. ( Hl l  = I HL l  - < DE l  
.. ON RE TURN , ZERO , S I G N F L A G  R E F L E C T  RESUL T .  C Y  C L E A RE D .  
.. A R E G I S T E R  CLOBBERE D .  B ,  c ,  D ,  E R E S T ORE D .  
.. 
ESUB PUSH D 

XC'"iG 

C D 3 0 4 0  C A L L  COMP2 FORM 2 S  COMPL E M E N T  OF S U B T R A H E N D  • • •  

C D 0 0 4 0  C A L L  E A DD • • •  AND PROC E E D  AS I N  A DD I T I O N  
D 1  POP D 
C 9  R E T  

• • • • • • • • • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••••• • • • • • • • • • • • • • • •• • • • • • • • • •  

* E C H S  - CHANGE S I GN O F  R E G I STER ( H L l  
* 

* 
* 
* 

• • • • • • • • • • • • • • • • • • • • ••••• •••••• ••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••••••• 

.. 
.. 
.. 
.. 

7 C  E C H S  
D 6 8 0  

C 2 2 A 4 0  

A S  

c c o o o o  
C D 3 0 4 0  E C H S G O  

C 3 0 E 4 0  
.. 
.. 
.. 

7C C O M P �  
2F 

6 7  
7 D  
2 F  

6F 

2 3  
C 9  

< Hl l  = - ( Hl l  

O N  RE TURN , Z E R O ,  S I G N F L A G  REFLE C T  RESUL T .  C Y  C L E A RE D .  
A RE G I S T E R  CLOBBERE D .  B ,  C ,  D ,  E RES TORED • 

M O V  

S U I  
J N Z  

ADD 

cz 
CALL 

JMP 

A , H  
S O H  
ECHSGO 

L 

OVERFLOW 
COMP2 

E S I GN 

C H E C K  F O R  T H A T  ONE N A S T Y  C A SE • • •  

• • •  OF ( HL l  = E X A C T LY - 3 2 7 6 8 • • •  

• • •  W H I CH C A N T  3 E  COMPL E M E N T E D  R I GH T  

• • •  A ND WHEN D E T E C T ED , ABOR T 
ELSE , F O RM 2S COMPLEMENT I N  I HL l  

SET F L A G S  AND RETURN 

SUBROU T I NE COMP2 - F O RM 2S C O M P L E M E N T  OF I HL l  

M O V  
CMA 
M O V  
MOV 
CMA 

MOV 

I N X  
RET 

A , H  

H , A  
A , L  

L , A  
H 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  .. * 
* S UBROUT I NE E � U L T - M UL T I PL Y  < HL l  BY < DE l , R E S U L T  TO I HL l  
.. 

* 
* 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • •••• •••• 

.. 
.. 

( Hl l = ( Hl l * I DE l 

ON RE T URN , ZERO , S I G N F L A G  R E F L E C T  R E SUL T .  C Y  C L E A RE D .  

Listing I continued o n  page 214 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 
FOR TRS-80'" 

OWNERS 

* TRS-80'" IS A TRADEMARK OF TANDY CORP. 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 

• PRACTI CAL APPLI CAT I O N S  
• B U SI N E SS 

.- GAM B L I N G  • G A M E S  
• E D U CATI O N  

• P E R S O NAL FINAN C E  

• B E G I N N E R'S C O R N E R  
• N EW P R O D U CTS 
• SO FTWA R E  EXCHAN G E  
• M A R K ET P LACE 
• Q U E STI O N S  A N D  A NSWE R S  

• P R O G RA M  P R I NT O UTS 
. . . .  A N D  M O R E  

I Now IN ouR 4-th YEARI 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 

INCLUDE THE FOLLOWING: 

• FINCALC · A  COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-Ill REVIEW 
• KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 
• PROBABILITY CURVE GENERATOR 
• CALCULATOR SIM ULATIONS 
• THE MEGABYTE GAP 

• STOCKS AND BONDS 
• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
• NEWDOS/80 REVIEW 

• DUTCHING · THE HORSE SYSTEM THAT CAN'T LOSE 
• A SIMU LATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX/SAVER REVIEW 

. . . . .  AND MORE 

'C 'C oJc ���\\ '{\0� ff.!N.¢.A�9 A ComPlete Financial Analysis Package Used ..:: 'Q ��..�,.... sC�\V To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 

� � SU� 0� And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
:(.Nf.� �\... Savings and Insurance, Percentage Difference Between Two Numbers, 

\{ Amortization Schedule and More . . . . .  . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

* All programs are supplied on cassette (add $3 for Diskette Version · add $5 for modified Mod-11 Version). 

50 N. PASCACK ROAD 

S PR I N G  VALLEY, NEW YORK 1 0977 

ONE YEAR SUBSCRIPTION $24 . . . . . • . . . • .  

TWO YEAR SUBSCRIPTION $48 . . . . . . . . . • .  

SAMPLE OF LATEST ISSUE $ 4 . . . . . . . . . .  . 

START MY SUBSCRIPTION WITH ISSUE . . . . . . . . . . . . . .  . 

N EW TOLL-FREE 

ORDER LI NE 
(OUTSIDE O F  N.Y. STATE) 

(800) 431 -281 8 
(#I  · July 1978 • #12 · June 1979 • #24 · July 1980 • #30 January 1981)  

NEW SUBSCRIPTION . . . . . . . . . .  RENEWAL . . . . . . . . .  . 

� 
H O U R  � 24 o R D E R  � 
L I N E  

(91 4) 425-1 535 

CREDIT CARD NUMBER __________________ EXP. DATE ________ _ 

SIGNATURE ______________ _ NAME ________________ _ 

ADDRESS CITY STATE ZIP ____ _ 

*** ADD $12/YEAR (CANADA, MEXICO) . ADD $24/YEAR AIR MAIL · OUTSIDE OF U.S.A., CANADA & MEXICO *** 

Circle 171 on inquiry card. BYTE May 1981 213 



Listing 1 continued: 

1 7 3  

1 7 4 

1 7 5 

1 7 6 

1 7 7  

1 7 8 
1 7 9  
1 8 0  

1 8 1  

1 8 2 
1 8 3  

1 8 4 

1 85 
1 8 6 
1 8 7 

1 8 8 
1 8 9 

1 9 0 
1 9 1  
1 9 2 

1 9 3 

1 94 

1 95 

1 9 6 
1 9 7 

1 9 8 

1 9 9 
2 0 0  

2 0 1  

2 0 2  

2 0 3  
2 0 4  

2 0 5  

2 0 6  
2 0 7  

2 0 8  
2 0 9  
2 1 0  

2 1 1 

2 1 2  
2 1 3  

2 1 4  

2 1 5  

2 1 6  

2 1 7  

2 1 8  

2 1 9  
2 2 0  
2 2 1  

2 2 2  
2 2 3  

2 2 4  
2 2 5  

228 

2 2 9  

2 3 0  

2 3 1  

2 3 2  

2 3 3  
2 3 4  
2 3 5  
2 36 

2 3 7  
2 3 8  

2 3 9  

2 4 0  

2 4 1  

2 4 2  
2 4 3  
2 4 4  

2 4 5  
2 4 6  

2 4 7  
248 

249 

4 0 38 

4 0 39 

4 0 3 A  

4 0 3D 

4 0 3E 

4 0 3F 

4 0 42 

4 0 43 

4 0 44 

4 0 47 

4 0 48 
4 0 49 
4 0 4C 

4 0 4D 
4 0 4E 

4 0 4F 

4 0 52 

4 0 53 

4 0 56 

4 0 5 7  

4 0 5 8  

4 0 5B 

4 0 SC 

4 0 5D 

4 0 6 0  
4 0 6 1  

4 0 62 

4 0 6 3  
4 0 66 
4 0 67 

4 0 68 

4 0 6B 
4 0 6C 

4 0 6F 

4 0 7 0  

4 0 1 1  

4 0 7 2  

4 0 7 5  

4 0 7 6  

4 0 7 7  
4 0 7 8 

4 0 79 
4 0 7 A  

4 0 7 B 

4 0 7E 

4 0 7F 
4 0 8 0  
4 0 8 1  
4 0 8 2  
4 0 8 3  

4 0 8 6  

4 0 8 9  

4 0 8 A  

4 0 8 B  
4 0 8C 
4 0 8 F  

4 0 9 0  
4 0 9 1  

4 0 92 

4 0 95 

4 0 9 6  

.. 
.. 

C S  EMULT 
ns 
C D 6 F 4 0  

AF 

84 
C A 4 8 4 0  

AF 

A 2  
C 4 0 0 0 0  

E B  

7 D  H L S M A L L  
2 1 0 0 0 0  

3 7  XMLOnP 

3F 

l F 

D 2 5 6 4 0  

1 9  
DC O O O O  
E B  SH I F T O P  

2 9  
DC O O O O  

EB 

B 7  
C 2 4 C 4 0  

0 1  
7 C S I GN<:�CL 

0 7  

DC O O O O  

7 8  
1 7  

D C 3 0 4 0  

C 1  
C 3 0 E 4 0  

.. 
.. 
.. 
.. 
.. 
.. 

4 4  RSL T <; I GN 

7 C 

1 7 

D C 3 0 4 0  

E B  

7 C 

A 8  

4 7 

7 C 

1 7  

O A 3 0 4 0  

C 9  

A R E G I S T E R  CLOBBERE D .  B ,  C ,  D ,  E R E S T O RE D . 

PUSH 

PUSH 

C A L L  

X R A  

A D D  

J Z  

X R A  

ADD 

CNZ 

XCHG 

M O V  
L X I  
S T C  

C M C  
R A R  

JNC 

DAD 

cc 

XCHG 

D A D  

c c  

X C H G  

O R A  

J N Z  

POP 

MOV 

RLC 

cc 
M O V  
R A L  

c c  

POP 

JMP 

A 
::J 
RSL T S I GN 

A 
H 
HLSMALL 

A 

0 
OVERFLO� 

A , L  
H , O  

S H I F T O P  

D 
OVERFLOW 

H 
OVERFLO� 

A 
XMLOOP 

0 
A , H  

OVERFLO� 
A , B  

COMP2 
B 
E S I GN 

F I ND RESUL T S I G N ,  AB S  V A L  OF O P E R A N D S  

BRANCH I F  I HL l  L E S S  T H A N  8 B I T S  

E L SE , O T H E R  O P  MUST B E  . L T .  8 B I T S  • • •  
• • •  OR O V E R F L O W  �OULO R E S U L T  

I H L )  N O W  H A S  A N  OP W I T H . L T .  8 B I T S  

MOVE 8 -B I T  O R  L E S S  MUL T I PL I E R T O  A 
I N I T I AL I ZE P A R T I AL PRODUC T 
C L E A R  C A R R Y  • • •  

R O T A T E MUL T I PL I E R R I T E OFF E N D  

I F  B I T  S H I F T E D - O U T  � A S  o ,  SK I P  

ELSE , A D D  M UL T I PL I CAND T O  P A R T I AL PROD . 

• • •  W H I L E  C H E C K I N G FOR O V E R F L O W  

SH I F T  MUL T I P L I CAND L E F T  1 B I T  • • •  
• • •  � rl i L E CHE C K I N G FOR OvERFLOW 

BRANCH T O  T O P  OF L O O P  IF M U L T  IS N ON - 0 

WHEN MUL T I PL Y  DONE , R E C ALL < D E l  

MAKE F I N A L  O V ERFLOW C H E C K  • • • 
FOR VALUES B E T WE E N 3 2 7 6 8  A N D  6 5 5 3 5  I NC L U S .  
T H E N  R E C A L L  S I GN B Y T E  

CHA NGE S I GN OF R E S U L T  I F  I T  I S  T O  BE -

SET FLAGS A N D  RE TURN 

SUBROUT I NE RSL T S I GN - COMPUTE S I GN OF R E S U L T  F O R  * A N D  I 
ON RE TURN : I HU = ABSOLUTE V ALUE OF < DE l ' < DE l  = AB S .  V A L  I HL l , 

I B l  = S I GN OF RESULT I N  MOST S I GN I F I C A N T  B I T .  

M O V  

M D V  

R A L  

c c  

X C H G  

M O V  
XRA 
MOV 

M O V  

R A L  

J C  

R E T  

B , H  
A , H  

COMP 2 

A , H  
B 
B , A  

A , H  

COMP2 

F E T C H  S I GN B Y T E  OF 1 S T  O P E R A N D  

• • •  T O  B AND A L S O  T O  A • • •  

ABSOLUTE V ALUE OF < HL l  

2ND OPERAND • • •  
S I GN B Y T E  T O  A • • •  
RESUL� A N T  S I GN • • •  
• • •  T O  MSB O F  R E G  B F O R  L A T E R  R E C A L L  

S I GN B Y T E  O F  2 ND O P  T O  A 

ABSOLUTE V ALUE , T H E N  R E T U R N . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·········· 
.. 
* SU B .  E D I VMOD - D I V I D E  ( H L l  BY I DE l t QUO . TO I HL l t RE M .  TO < D E l 

• 
• 
• • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • •  

• 
.. 
.. 
• 
• 
• 

C S  E D I V t..iO O  
A F  
8 3  

B 2  
r. c o o o o  

C D 6 F 4 0  

7C 

B 2  

0 7  
DC O O O O  
C 5  

4 B  

4 2  

1 1 0 0 0 0  

O S  
E B  

O N  CALL : I HU = D I V I DEND , < DE l  = D I V I S OR . 
ON RETURN : < HU = QUOT I E N T t  < DE l  = REMA I ND E R . 

F L A G S  REFLECT V A LUE OF QUOT I E N T . CY C L E A� E D .  

A R E G I S T E R  CLOBBERE D .  B t  C R E S T O R E D .  

REMA I NDER I S  ALWAYS POS I T I V E ,  REGARDLESS OF S I GN O F  O P E R A ND S . 

PUSH 
XRA 
ORA 
O R A  

c z  

C A L L  

M D V  

ORA 

RLC 
cc 
PUSH 

MOV 
MDV 

L X I 
PU <; H 

X C H G  

B 
A 
E 

D 
OVERFLOW 

RSLT S I GN 

A t H  

D 

O V ERFLOW 
B 
c . E  
B t D  

D . o  
D 

I F  D I V I SOR = 0 • • •  

• • •  T rl E N  A B O R T  
C O M P U T E  RESUL T S I GN ;  S W A P  D E , H L  

I N SURE T H A T  N E I T H E R  O P E R A N D  • • •  
• • •  � A S  T H A T  N A S T Y  SPE C I AL C A SE • • •  
• • •  OF E X A C T L Y  - 3 2 7 6 8 , • •  
• • •  A ND I F  I T  W A S t  A B O R T  
SAVE R E S UL T S I GN B Y T E  
M O V E  D I V I D END ( = REM ) T O  B C  

I N I T I AL I Z E Q UO T I EN T  = o • • •  
• •  . O N  TOP O F  S T A C K ( T O S l  
NOW B C  = REM , D E =O I V ,  T O S=QUO 

Lis
,
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• EVERYTHING FOR YOUR TRS·80* • ATARI* • APPLE* • PET* • 
•rRs-80 is io tr���mi.rk of the Radio Shuk Division of Tiindy Corp. - •ATARI is a tradem,nk of Atari Inc. - •Apple is a trademark of Apple Corp. - •ret is a trademuk of Commodore 

BUSINESS PAC 1 00 
1 00 Ready-To-Run 

Business Progr811ls 

BUSINESS 100 PROGRAM UST 59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 

I RULE78 
2 ANNUl 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

1 0  DEPRDDB 
I I  TAXDEP 
12 CHECK2 
1 3  CHECKBKI 
14 MORTGAGE/A 
1 5  MULTMON 
1 6  SALVAGE 
1 7  RRVARIN 
18 RRCONST 
1 9  EFFECT 
20 FVAL 
21  PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
3 1  BLACKSH 
32 STOCVALI 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETAALPH 
37 SHARPE! 
38 OPTWRITE 
39 RTVAL 
40 E.XPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTJUTY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 

NAME 
53 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFlND 
58 CAP! 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
StraighWne depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash now vs. depreciation tables 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 

64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABELl 
75 LABEL2 
76 BUSBUD 

Merger analysis computations 
. financial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with innation 
Mailing list system 
Letter writing system-links wiith MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 

Computes time needed for money to double, triple, etc. 
Determines salvage value of an investment 

77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 

Computes weeks total hours from timeclock info. 
In memory accounts payable system-storage permitted 
Generate invoice on screen and print on printer Rate of return on investment with variable innows 

Rate of return on investment with constant innows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent [, nonequivalent dated values for oblig. 
Present value of deferred annuities 
% Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model-i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis 
Bayesian decisions 
Value of perfect information 
Value of additional information 
Derives utility function 
Unear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 
Single server queueing (waiting line) model 
Cost-volume-profrt analysis 
Conditional profrt tables 
Opportunity loss tables 
Fixed quantity economic order quantity model 

DESCRIP1101"1 
As above but with shortages permitted 
As above but with quantity price breaks 
Cost-benefit waiting line analysis 
Net cash-flow analysis for simple investment 
Profitability index of a project 
Cap. Asset Pr. f.'odel analysis of project 

• 

80 INVENT2 
81 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFlLE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

1 00 PORTVAL9 

In memory inventory control system 
Computerized telephone directory 
Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system-storage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale-leaseback analysis 
Investors rate of return on convertable bond 
Stock market portfolio storage-valuation program 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  

: 0 CASSE'ITE VERSION $99.95 
$99.95 

$149.95 
: 0 DISKE'ITE VERSION 
c 0 TRS-80* MODEL D VERSION • 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

Circle 1 72 on inquiry card. 
t • • 
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2 5 0  

2 5 1  
252 

2 5 3  

2 5 4  

255 
256 

2 5 7  

2 5 8  

259 
260 
2 6 1  

262 

2 6 3  
2 6 4  

2 6 5  
266 
2 6 7  

268 

269 
2 7 0  

2 7 1  

2 7 2  

2 7 3  
2 7 4  

2 7 5  

2 7 7  

2 7 8  
2 7 9  

2 8 0  

2 8 1  
2 8 2  

2 8 3  

2 8 4  

2 8 5  

2 8 6  
2 8 7  
2 8 8  

2 8 9  
2 9 0  
2 9 1  

2 9 2  

2 9 3  

2 9 4 

2 9 5  

296 

297 

2 9 8  

2 9 9  
3 0 0  

3 0 1  
3 0 2  

3 0 5  

3 0 6  

3 0 7  

3 0 8  

3 0 9  
3 1 0  
3 1 1  
3 1 2  
3 1 3  
3 1 4  

3 1 5  

3 1 6  
3 1 7  

3 1 8  

3 1 9  
3 2 0  
3 2 1  
322 
323 

3 24 

3 2 5  

4 0 9 7  

4 0 9A 

4 0 9B 

4 0 9C 

4 0 9D 

4 0 A O  

4 0 A l  

4 0 A4 

4 0 A5 

40 A6 

4 0 A9 

4 0 AC 

4 0 A D  
4 0 B O  

4 0 B 3  

4 0 B6 

4 0 B 7  

4 0 8 8  

4 0 B 9  

40 B A  

4 0 BB 

408C 

4 0 8D 

4 0 B E  

4 0 B F  

4 0 C 2  

4 0 C 3  

4 0 C4 

4 0 C5 

4 0 C6 

4 0 C9 

4 0 CA 

40 C B  

4 () C C  

4 0 CD 

4 0 C E  

4 0 CF 

4 0 D O 

4 0 D l  

4 0 D2 

4 0 D 3  

4 0 D4 

4 0 D5 

40 D6 

2 1 0 1 0 0  
" 

29 DBLD I V  

E B  

2 9  
C D C 9 4 0  

E B  

D 2 9 A 4 0  

E B  

E B  H A L VI'" D I V  
CDCE4 0  

C A C 2 4 0  

E A  
C D C E 4 0  

CD C 9 4 0  

F A A 5 4 0  

7 9  
9 5  

4F 

78 

9C 

47 

E3 

1 9  
E 3  

C 3 A540 

E 1  D I VDQNE 
5 9  

5 0  
C l  

C 3 6 1 4 0  
" 
" 

" 

7 9  CMPB'-1 

95 
78 
9C 
C 9  

" 
" 
" 
" 

A F  D I V B Y 2  
7C 

1 F  
6 7  

7 D  

l F 
I)F 
A4 

C 9  

" 

L X I  

D A D  

XCHG 

D A D  
C A L L  

X C H G  

J N C  
XCHG 

XCHG 

C A L L  
J Z  
XCHG 

CALL 
CALL 
JM 
MDV 

SUB 

M D V  

M O V  

S B B  

M D V  
X T H L  

DAD 
X T I-IL 

JMP 

POP 

M O V  
MDV 
POP 

JMP 

H t 1 

H 

H 
.CMPBH 

DBLD I V  

D I VBY2 
D I VDONE 

D I VBY2 
CMPBH 

HALVED I V  
A , C  

L 

c , A  

A t B  
H 

B t A  

D 

HALVED I V  

H 
E t C  

D t B  
B 

S I GNRCL 

I N I T I A L I ZE HOLD = 1 

L E F T  SH I F T  HOLD 

NOW BC=REM , DE=HDLDt H L : D I V t T OS:QUO 

LEFT SH I F T  D I V  
COMPARE D I V  T O  REM 

NOW BC=R E M t D E = D I V ,  H L = H OL D •  T O S = Q U O  

BRA NCH B AC K  I F  D I V  < R E M  
D U M M Y  XCHG T O  � A K E  L O O P  WORK 1 S T P A S S  • • •  
NOW B C = R E M t D E = D I V ,  H L = H OL D t  T O S = QUO 

HOLD = H O L D / 2 I R I T E SH I F T )  
I F  HOLD = O ,  WERE DONE 

NOW B C = R E M , D E = HO L D t H L =O I V t T O S =QUO 

R I T E  SH I F T  D I V  
COMPARE D I V  T O  REM • • •  
I F  D I V  > RE M ,  BRANCH B A C K  

REM = REM - D I V  • • • 

NOW BC=RE M ,  DE = HOL D ,  H L : QU O ,  T O S = D I V  

QUO = QUO + HOLD 

NOW BC=REM , D E = H OL D t  H L = D I V t  T O S=QUO 

ENOD O. 

G E T  QUO T I EN T  T O  H L  

MOVE F I N A L  R E M  T O  DE 

RECALL S I GN B Y T E  F OR R E S U L T  

COMPUTE F I NA L  S I GN OF R E S U L T  A N D  R E T UR N  

I N T E R N A L  SUBROUT I NE CMPBH - C O M P A R E  B C  T O  H L  • • •  

M D V  
S U 'l  
M D V  
S B B  

· R E T  

A , C  

L 
A , B  
H S I G N ,  Z E RO N O W  R E F L E C T  ( B C l  - I H L l  • • •  

I N T E R N A L  SUBROUT I NE D I V B Y 2  - D I V I DE I HL l  B Y  2 I R I T E S H I F T )  

K I L L S P S W .  REMA I NDER R E T UR N E D  I N  C Y .  

X R A 
M D V  
RAR 

M D V  

M D V  

RAR 
M D V  
ORA 

RET 

A 
A , H  

H t A  

A , L  

L t A  
H 

C L E A R  C Y  

S E T  Z E R O  F L A G  I F  B O T H  H A N D  L 0 

" SUBROU T I N E D E C B I N  - CONVERT AS C I I DE C I M A L  TO B I NA R Y  NUMBE R 

• 
• 
• " 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ************* 

" 
" 

" 

" 

" 
" 
" 

" 
" 
" 

" 

" 
" 
" 

" 
" 
" 
" 
" 
" 

" 

T H I S  RO U T I N E CONVER T S  A S T R I N G  OF ASC I I  C H A R A C T E R S  R E P R E S E N T I NG 

A NUMBER TO A S I GNED 1 6 - B I T  NUMBER I N  T W O S  C O M P L E M E N T  F O R M .  

L E G A L  RANGE OF CONVE R T I BL E V A L U E S  I S  - 3 2 7 6 7  T O  + 3 2 7 6 7 .  
L E G A L  F ORM FOR STR I N G I S  • • •  

< BL A NK S > < S I GN > < B L A N K S > < O I G I T S > < N Q N - D I G I T >  

WHERE < B L ANK S >  I S  0 O R  MORE B L A N K S , 
< S I GN >  I S  • •  - ,  OR OM I T T E D •  
< D I G I T S >  I S  A ST R I NG OF 1 O R  M O RE NUME R I C  D I G I T S ,  

REPRESE N T I NG A N  I N T E G E R  N O T  E XC E E D I NG 3 2 7 � 7 .  

<NON-D I G I T >  I S  A N Y  NON- D I G I T  C H A R A C T E R  I E . G . , A B L A NK ! . 

USAGE : 

ON CALL : 
I DE !  = ADDRESS OF S T A R T -OF-AS C I I  S T R I NG T O  BE C ON V E R T E D . 
ON RE TURN TO CALL I N G  PROGRAM • • •  
I HL l  = RE TUR NED S I G N E D  NUME R I C  VALUE 

I D E )  = ADDRESS OF T E R M I NAL· CHARA C T E R  OF S T R I NG ( < NO N -D I G I T > !  

S I GN A N D  Z E R O  F L A G S  W I L L  B E  S E T  T O  R E F L E C T  V A L U E  I N  I HL l . 

Listing 1 continued on page 220 
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* All orders processed within 24-Hours 

• • EVERYTHING FOR YOUR TRS·80™ e e  * 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 

MODEL W 
• Tl5-ll lo o trodetnorl! o4 lonely Corp. 
(1) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 

INVENTORY CONTROL AND INVOICING (Small Business Group) . . . . .  an extensive business 
system for the serious user ..... can be used one module at a time or as a coordinated system 
$1tt.ll5 per module ..... $11 tt.ll5 for the complete system. • 

:21 MASTER PAC 100 ..... 1 00  essential programs .. . . .  BUSINESS .. . .  PERSONAL FINANCE .. 
STATISTICS ..... MATH ..... GAMBLING ..... GAMES ..... includes 125 page manual and 5 diskettes 

$59.95 
"3) BUSINESS PAC 100 ... .. 100 essential business programs ..... INVENTORY CONTROL . . . .  PAY-

ROLL. .... BOOKKEEPING SYSTEM ..... STOCK CALCULATIONS .....  CHECKBOOK MAINTEN-
ANCE ..... ACCOUNTS RECEIVABLE ..... ACCOUNTS PAYABLE .... includes 1 25 page manual 
and five diskettes $99.95 

4) INFORMATION SYSTEM (The Bottom Shelf) .. . .  An in-memory information system for small 
mailing lists, inventories (i.e. books, articles, records, program reference files) ..... Can be used 
for anything that you would use rolodex or index card files .....  Up to ten user define fields .. 
Programmable printouts for rolodex cards, mailing labels, etc . . . . . .  Will identify all records that 
contain a group of characters you've entered even if that group is in the middle of a line . . . . .  Sorts 
data base by any field $49.50' 

5) DATA MANAGER II (The Bottom Shelf) .... RANDOM ACCESS Disk based DATA MANAGE
MENT SYSTEM (Simi liar to INFORMATION SYSTEM above ... . . . .  but RANDOM ACCESS 
STORAGE expands the amount of storage space available) .... Used to replace index cards for 
medium sized mail lists, inventories, personnel records, sales prospects, etc ... . . .  Uses up to four 
disk drives on line . . . . .  Up to twenty user defined fields, programmable printouts for rolodex 
cards, etc ..... will  identify all records that contain a group of characters you've entered even if 
that group is in the middle of a line . . . . .  maintain up to 5 changeable presorted "key" files .. 
variable length random records (the smaller the record you define. the more records yu can 
store) $99.95' 

6) BUSINESS MAIL SYSTEM (The Bottom Shelf) . . . .  Handles large mailing lists (up to 1 50,000 
names) .. . .  supports 3 or 4 line addresses .. . . .  files automatically in zip code order. alphabetical 
within zip code .. . .  formats for 1 to 4 across mailing labels . . . . .  supports quick disk location of 
single or multiple names ..... meets all industry and postal standards . . . .  numeric code fields 
included for printing selected records $1 25.00' 

7) ANALYSIS PAD (The Bottom Shelf) . . . .  A Columnar Calculator for financial analysis, line item 
budgeting, cost analysis, sales analysis and almost any financial function (and many statistical 
functions) ..... create matrixes of 29 x 39 .. . . .  make all entries at one time either by row or column .. 
add, delete, move or switch columns and rows ..... edit any data from full screen display ..... add, 
subtract, multiply and divide one column by another and put results in designated column (up 
to six calculations can be made and placed i n  designated column) ..... define columns as con
stants ..... save calculations and formulas on disk .... results can be printed in a variety of report 
formats $99.95' 

3) CHECKBOOK I I (The Bottom Shelf) . . . .  A complete in memory checkbook balancing and 
reconcilliation program .. . .five column keyboard input with 5 characters for check number, 1 6  
for payee. 4 for code . . . .  numerical sort routine $49.so• 

I) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) . . . .  A complete random access 
checkbook system . . . .  set and define up to 60 accounts with as many income accounts as you 
choose .....  complete checkbook balancing and reconcilliation .....  single entry input where 
transaction can be dispersed over several accounts . . . .  enables user to make a 64-character note 
on each transaction . . . .  print out your own check after data entry .. . . .  prints monthly summaries of 
each account with month and year-to-date totals . . . . .  create a suspense file to remind you of 
coming expenses . . .. Reports generated included Check Register (for any month), notes to 
Check Register, I ncome/Expense Distribution Report, Statement of Selected Accounts, Bank 
Reconcile Statement, Suspense File and Full Account Distribution Statement $74.95• 

I) LIBRARY 100 (The Bottom Shelf) ..... 100 Programs on a broad range of topics .... Finance .. 
Education . . . . .  Graphics . . . .  Home . . . .  Games . . . . .  CASSETTE VERSION $49.50 
DISK VERSION $74.95 

) ADVENTURE (by Scott Adams) . . .. A series of games (for ages 1 (}-99) .....  wander through en-
chanted worlds seeking treasures . . . . .  1. Adventureland . . . . .  2. Pirate's Adventure .. . .  3. Mission 
Impossible Adventure . . . . .  4. Voodoo Castle ..... 5. The Count... . .  6. Strange Odyssey .... 7. Mysteiy 
Fun House .. . . . B. Pyramid of Doom .. . . .  9. Ghost Town . . . .  (#1 and #2 recommended for the movie 
adventure) .....  Each adventure $14.95 (jon cassette) ...... Diskette versions sold in groups of three 
at $39.95 per three programs (#1 - #3, #4 - #6, #7 - #9). 

HORSE SELECTOR II  (Dr. Hal Davis) .... New simplified version of the original Horse Selector 
(for flats) .... The first Horse Selection System to actually calculate the estimated offs for each 
horse ..... easy to follow rules ..... uses 4 factors (speed rating, track variant, distance of the 
present race, distance of the last race) ..... calculated estimated odds ..... FREE DUTCHING 
TABLES al lows betting on 2 or more horses with a guaranteed profit $50.00 

MON-3 and MON-4 (Howe Software) ..... Powerful utility programs enabling you to interact 
directly with your TRS-80 in MACHINE LANGUAGE .. . . .  The monitor comes with complete 
4G-page instruction manual making it useful for both the beginner and advanced programmer . . .  
simple commands make it easy to use . . . . .  functions include DISPLAY, DISASSEMBLE, MOVE 
and COMPARE, SEARCH, MODIFY, RELOCATE, PRINT. READ and WRITE, UNLOAD. SAVE 
and READ, INPUT and OUTPUT, SEND and RECEIVE .. . .  MON-3 $39.115 (for cassette) .. 
MON-4 $49.95 (for disk). 

* Add $4.00 for C.O.D. or NON-UPS Areas 
* Add $5.00 outside U.S.A., Canada & Mexico 

* We will match any bonafide advertised price 
in any of the Major Computer Magazines 

(14) SMART TERMINAL (Howe Software) ... . enables your TRS-80 to be used as a remote terminal 
to a time sharing computer system $8t.t5 

(15) FAST SORT (Howe Software) ..... a series of machine-language subroutines to sort data from 
BASIC programs .. . . .  data may be alphabetic (string) or numeric . . . . .  easily interfaced with your 
BASIC programs (no machine language knowledge is necessary) $1.115 

(18) MAILING LIST (Howe Software) .....  maintains mailing lists of over 1 000 names .....  commands 
allow adding, changing, deleting, and finding names. Sorting is done in machine language 
subroutine .... labels printed in 1, 2 or 3 columns $89.115 

(17) HOME BUDGET (Howe Software) .....  combines the maintenance of your checkbook with 
analysis of your income, expenses and monthly bills. Handles data including bills, income, 
depoSits, checks and debits to your checking account, and cash expenses. Computes check
book balance, list of unpaid bills, monthly and year-to-date summaries of income and expenses 
showing income tax deductions .. . .  All output printed on video display or line printer .... comes 
with complete instructions manual $48.95• 

(18) SMALL BUSINESS ACCOUNTING (Howe Software) .... Based on the DOME BOOKKEEPING 
SYSTEM ... .  keeps track of all income, expenditures and payroll for a small business of up to 16 
employees .....  income and expenditures can be entered on a daily,  weekly or monthly basis . . .  
computes monthly and year to date totals . . . . .  manual contains complete instrucitons forcustom
ization Cassette version $29.95 ..... Diskette version $49.95 

(19) REMODEL-PROLOAD (Race! Computes) .... Renumber program lines .. .. move statements from 
one part of a program to another $34.95 

(20) GSF (Race! Computes) .....  Lightning fast in-memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge .....  includes 
several other utilities to speed up your BASIC programs . . . . .  no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 

(21) DOSORT (Racet Computes) ... . includes GSF (above) .. . .  extends the in memory sort to sorts 
on multiple disk drives $45.00' 

(22) COPSYS (Race! Computes) . . .. al lows the user to make copies of machines language cassettes 
without any knowledge of machine language $20.00 

(23) COMRPOC (Race! Computes) .... an auto load program for disk users . . . . .  allows the user to 
insert a diskette into their MOD-Ill and have the computer take over all loading . . .. load a 
machine language program, BASIC, RUN a certain program all without pressing a single button 
.....  allows your computer to perform 10, 20, 30 or more functions without pressing a single 
button $30.00' 

(24) INFINE BASIC (Racet Computes) . . . .  adds a variety of machine language subroutines to your 
BASIC programs (without any machine language knowledge) ..... fast sorts .... matrix operations 
. . . . .  compress and uncompress data . . . .  and more $60.00 

(25) INFINITE BUSINESS (Race! Computes) .... an add on package to INFINITE BASIC .... adds a 
variety of routines important to the businessman (increase accuracy of calculations and, more) 

$30.00 

(26) OMS (Racet Computes) . . . .  l ightning fast machine language sort . . ..  sorts up to 4 disk drives of 
information $90.00• 

(27) BLINK (Racet Computes) . . . .  allows you to RUN new programs without losing the variables 
stored in your previous program .. . . .  line many programs together without losing important 
variables $30.00' 

(28) KFS-80 (Racet Computes) . . . .  now you can use I SAM (Index Sequential Access Files) on your 
MOD-Ill .... using I SAM in your BASIC programs allows instant acceSs of your items in your 
data files .... use with mail programs .... inventory programs .... etc. $1oo.oo• 

(29) MAIL LIST (Race! Computes) .... all routines are in machine language allowing for quick 
access $75.00 

' FOR DISK ONLY Circle 1 73 'on inquiry card. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW Y O R K  1 0977 

N EW TOLL-FREE 

O R D E R  L I N E  
( OUTSIDE OF N.Y.  STATE) 

(800) 431 -281 8 

�24 H O U R  
O R DER 

L INE  

(91 4) 425-1 535 



DIABLO 
$1 995 

EAST COAST 
OM EGA Sales Co. 

1 2  Meet i n g  St. 
C u m berland,  R l  02864 

1 -800-556-7586 
1 -401 -722-1 027 

1 6K 

ATARI 800 O K I DATA M I C R O L I N E-83 

$759 O K I DATA M I C R O L I N E-80 

A P P L E  I I  P L U S  48K 

A P P L E  D I S K  w/ 3.3 DOS Control ler 

APPLE D I S K  w/o Control ler 
BASE I I  P R I N T E R  

HAZELT I N E  1 420 

N O RT H STAR H O R I Z O N  I I  3 2 K  Q D  

ATA R I  400 8 K  

Tractor option $200 ATAR I 400 1 6 K  

• N O  SUR CHA RGE FOR CREDIT CARDS 
• WE A CCEPT C. O.D. 'S 
• ALL EQUIPMENT FA CTOR Y FRESH 

W/MANUFA C TURER 'S WARRANTY 

$949 

$469 

$ 1 1 50 

$545 

$435 

$649 

$ 799 

$2975 

$399 

$499 

• S TO CK SHIPMENTS USUALL Y SAME DA Y OR NEXT DA Y 
• NO HIDDEN CHARGES -

WE LIVE B Y  O UR PUBLISHED PRICES 

OM E GA SALES . CD M PANV 
218 BYTE May 1981 



WEST COAST 
n M EGA Sales Co. 

3353 O l d  Con ej o  R d .  #1 02 
Newb u ry Park, CA 91 320 

1 -800-235-3581 
1 -805-499-3678 

RAD I O  S H A C K  1 6 K Leve l I I  M odel 3 

RA D I O  S HAC K 64K M odel  2 

A N A D EX D P-9500 

T E L EV I D EO 9 1 2 C  

T E L EV I D EO 920C 

T E L EV I D EO 950 

ATA R I  825 P R I N T ER 

ATAR I 850 1 NT E R FA C E  

ATAR I 8 1 0 D I S K  

(Ca l l  for p r i ce l i st of ATA R I  Software) 

EPSON MX-80 PRINTER 
INTERFACES: IEEE $55, TRS•SO $35, 
APPLE INTERFACE :!- CABLE $90, 
R5"232 S?o Call for price 

CAL':L TOLL FREE 

$875 

$3449 

$ 1 249 

$669 
$729 

$ 1 049 

$729 

$ 1 69 
$449 

8 EAST C OAST I WEST C OAST � n 1 -800-556-7 586 1 -800-2 3 5 -3 581 

M E GA SALES C O M PANY 
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Listing 1 continued: 

3 2 6  
327 
328 
329 
330 
3 3 1  
3 3 2  
3 3 3  
3 3 4  
3 3 5  
3 3 6  
3 3 7  
3 3 B  
3 3 9  
3 4 0  
3 4 1  
342 
343 
344 
345 
346 
347 
348 
349 
3 5 0  
3 5 1  
352 
353 
354 
355 
3 5 6  
3 5 7  
358 
359 
3 6 0  
3 6 1  
3 6 2  
3 6 3  
3 6 4 
365 
3 6 6  
367 
368 
3 6 9  
3 7 0  
3 7 1  
3 7 2  
3 7 3  
374 
375 
376 
377 
378 
379 
380 
3 8 1  
3 8 2  
3 8 3  
384 

4007 
4 1) 0 8  
4 0 DA 
4 0 DD 
4 0 DE 
4 0 E O  
4 0 E l  
4 0 E4 
40 E 6 
4 0 E9 
4 0 E A  
4 0 E D  
4 o r o  
4 0 r 2  
4 0 r 3  
4 o r 6  
4 o f" 7  
40 r8 
4orA 
4 0 r8 
4 o r c  

40 rr 
4 1 0 0 
4 1 0 2 
4 1 0 3  
4 1 04 
4 1 0 7  
4 1 0 A 
4 1 0 8 
4 1  OE 
4 1 0 r 
4 1 1 0  
4 1 1 1  
4 1 1 4  
4 1 1 5  
4 ) 1 7  
4 1 1 A  
4 1 1 C 
4 ) 1 0 
4 l l E  
4 l l r 
4 1 2 2  
4 1 24 
4 1 2 7  
4 1 2 9  
4 1 2A 
4 1 28 
4 1 2C 

.. 
.. 
.. 
.. 
.. 
.. 
.. 

CS DECR I N  
0 6 0 0  
2 1 0 0 0 0  
l A AKLOnP 
[)6 3 0  
4 r  
r A r r 4 0  
r E O  A 
F 2 r F  
05 
l l O A O O  
C D 3 B 4 0  
1 6 0 0  
5 9  
C D 0 0 4 0  
[) 1  
1 3  
3E O I  
8 0  
4 7  
C 3DD40 

.. 
.. 
.. 

7 9  NOTD I G I T  
F E F O  
7 8 
O F  
D A 6 1 4 0  
C 2 0 E 4 1  
) 3 
C 3 DD40 
78 T R Y S I G "' 
0 7  
0 7  
DC O O O O  
7 9  
FEFD 
C2 
3ECO 
RO 
4 7  
) 3 
C3DD40 
FEr8 T R YPLUS 
C4 0 0 0 0  
3E40 
BO 
4 7  
1 3 
C 3DD40 

.. 

* 

CY CLEARE D .  A RE G I STER CLOBBERE D . B ,  C RESTORED • 
N O T E S  ON ME THOD • • •  A REG USED TO HOLD 3 F L A G S  • • • 
B I T  7 = 11 - 11 rLAG = M I NUS S I GN ENCOUNTERED 
B I T  6 =  11 SE" FLAG = S I GN E �COUNTERED 
B I T  0 11 DE" = D I G I T ENCOUN TERED • 

PUSH 
MV J 
L X I 
L D A X  
S U I  
MOV 
JM 
CP J 
JP 
PUSH 
L X I  
C A L L  
M V I  
MOV 
C A L L  
P O P  
I N X  
M V 1  
ORA 
M O V  
JMP 

B 
A t O  
H , o  
D 
48 
c , A  
NOTD J G I T  
1 0  
NOTD I G I T  
D 
D , I O  
EMULT 
o , o  
E t C  
E ADD 
D 
D 
A ,  I 
B 
B t A  
AKLOOP 

I N I T I AL I Z E F L A GS - , QE , SE 
I N I T I A L I ZE R E S UL T 
F E T C H  N E X T  A SC I I CHARACTER 
CONVERT CHAR T O  BCD D I G I T  Ir POSS I BL E  
SAVE < C H A R A C T E R- 4 8 1 I N  C 
I S  I T  A D I G I T 0 THRU 9 • • •  

• • •  I F  S O ,  SAVE B UFrER PO I N T E R  
• • •  M UL T I PL Y  P A R T I A L RESUL T B Y 1 0  • • •  
• • •  < AL SO CHECK I NG FOR O V E R F L O W >  • • •  
• • •  AND ADD I N  V A L UE O F  D I G I T  • • •  
( H L l  = ( H L l  * 1 0  + D I G I T  

RECALL BUFFER PO I N T E R  
BUMP BUFFER P O I N T E R  
• • •  S E T  " D I G I T  ENCOUN T E R E D  ( D E l  F L A G  • • •  

• • •  A ND WERE R E A D Y  F O R  N E X T  C H A R A C T E R  

COME HE RE F OR A N Y  CHARACTER E X C E P T  O t l t o o o 9  

MDV 
C P I  
MOV 
RRC 
JC 
JNZ 
I N X 
JMP 
MOV 
RLC 
RLC 
cc 
MOV 
C P I  
JNZ 
M V I 
ORA 
MDV 
I N X 
JMP 
CP I 
C N Z  
M V I  
O R A  
MOV 
I N X 
JMP 

A t C  
- 1 6  
A , B  

S I GNRCL 
T R Y S I GN 
D 
AKLOOP 
A , B  

CONVERR 
A t C  
- 3  
TRYPLUS 
A t OC O H  
B 
B , A  
D 
AKLOOP 
-s 
CONVERR 
A t 4 0H 
B 
B t A  
D 
AKLOOP 

RECALL < CH A R - 4 8 1  
I S  I T  A BLANK . S E T  ZE R O  F L A G  I F  S O .  
RECALL F L A G S  
T E S T  "D I G I T  E NCOUN T E R E D "  F L A G  I N  C Y  
I F  D I G I T S  ENCOUNTE RE D  P R I O R •  WERE DONE 
• • •  E LSE , Ir NOT BLANK TRY + OR -
• • •  E LSE I GNORE L E A D I NG B L A N K , 
AND PROCEED W I T H N E X T  C H A R A C T E R  
T E S T  " S E "  F L A G  I N  C Y  

ELSE R E C A L L  < C �AR- 48 ) 
I S  I T  "- " · • • 
• • •  I F  NOT T RY FOR 11 + 11 S I G N  • • •  
• • •  I F  I T  I S  " - " • S E T  SE AND - F L A G  

B U M P  B U F F E R  P O I N T E R  
A N D  P R O C E E D  W I T H NE X T  C H A R A C T E R  
I S  I T  11 + 11 C H AR A C T E R  • • •  
I F  NOT I T S AN ERROR 
IF I T  I S  " • " • S E T  "SE" F L A G 

BUMP BUFFER P O I N T E R  
AND PROCEED W I T H NEXT C H A R A C T E R  

* SUBROUT I N E  B I NDEC - C O N V E R T  B I NA R Y  N U M B E R  TO DEC I M AL A S C I I S T R I NG 
* 
* 
* * 

* * * * * * * * * * * * * * * * * * * * * * * * ** • • · · · · ··· · ······ · ··· · · · · · · ·· · · · · · · · · · · · · · · · ···· ··· ··· · 

3 8 7  
3 8 8  
3 8 9  
390 
3 9 1  
3 9 2  
3 9 3  
394 
3 9 5  
3 9 6  
3 9 7  
3 9 B  
3 9 9  
4 0 0  
4 0 1  

4 1 2r 
4 1 30 
4 1 3 1 

.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

C5 B I N DFC 
ES 
0 1 0 0 0 0  
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T H I S  ROUT I NE GENE R A T E S  A S T R I NG OF AS C I I  C H A R A C T E R S  
REPRESE N T I N G  A S I GNED DEC I M AL I NT E GE R .  THE S T R I N G I S  
GENERATED L E F T - JUST I F I E D ,  W I T H L E A D I NG ZEROS SUPP R E S SE D .  
THE STR I NG W I LL OCCUPY FROM 1 T O  6 CHARACTERS DE P END I NG ON 
THE S I G N AND MAGN I T UDE OF THE NUMBER DE S I RE D .  
O N  CALL : ( HL l  = S I GNED B I NA R Y  NUMBER T O  B E  CONVER T E D . 
< DE l  = ADDRESS OF F I R ST CHARACTE R OF BUFrER WHERE S T R I NG I S  

T O  B E  GENE R A T E D .  
O N  RE TURN : < D E l  = ADDRESS O F  NE X T  B Y T E  A r T E R  THE S T R I NG 
WH I CH W A S  GENERA TED . ( A l  = NUMBER OF C H A R A C T E R S  GENE R A T E D  • 
B t  C •  H ,  L RESTORE D .  

PUSH 
PUSH 
L X I  

B 
H 

B , o  
SAVE HL 
B = M I NUS FLA G , C= D I G I T  COUNTER 
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Reliable/low cost single board 
design w/Z80 CPU . 

Supports 1 to 4 single density floppy 
disks. 

External S1  00 Bus available for 
extended adaptability (1 2 slots). 

Four serial RS232 ports (paral lel option 
available). 

Random Access Memory: 64K RAM 
standa rd. 

Data Communications: I ntegrated 
modem or  any RS232 compatible external 
modem. 

a��§8RIJ Computer Company 
S i e rra N at i o n a l  C orporat i o n  

5037 R u ff n e r  St reet 
San D i ego,  CA 9 2 1 1 1  
Tel :  714 -277-4810 
TWX: 910-335-1532 

Circle 367 on inquiry card. 

·SOFTWARE 
SUPRORT 

Data Storage Power with 0.5 to 96 
Megabytes avai lable. The S1 00 Bus and 
SMD disk controller access a variety of 
hard disk systems: 

BASF 8 ,  24. 40 Megabytes 
(fixed Winchester system) 

AM PEX 32, 64, 96 Megabytes 
(f ixed Winchester + removable 
ca rtridge) 

CDC 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cart ridge) 

Mult iprocessing: Mu ltiple computer 
boards can be mounted with in  the System 
4000 chassis and each can support a 
separate user station with its own display 
termi nal and pr inter.  The terminal network 
is control led by a master CPU and each 
slave has the computational speed and 
memory size necessary to execute 
sophisticated programs without burdening 
the other user stations. 

S I E RRA'S 
PROFESS IONAL APPLICATION 
SOFTWARE 
General Ledger 
Accounts Receivable w/invoicing 
I nventory 
Accounts Payable 
Payroll 

PLUS 

Many spec if ic ma rket adaptations: 
Wordprocessing 
Medical/Dental 
Property Management 
Insurance 
Contractor 
Accountants 
Manufactur ing,  etc. 

Spanish versions available. 

OPERATI NG SYSTEMS 
CP/M 
MP/M 
CP/NET 

LANGUAGES 
Fortran 
Basic 
Cobol 
Pascal 

ALSO 

Sierra provides dealers or end user :  
• TI M E-SH A R I N G  
• TRAI N I N G  
• SOFTWAR E  DEVELOPM ENT 
as part of our  complete customer support 
service. 

Attractive dealer package 
offered. Please inquire. 
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Listing 1 continued: 

4 0 2  4 1 34 E S  PUSH H 
4 0 3  4 1 35 29 D A D  H PUSH S I GN I N T O  CY 
4 0 4  4 1 36 F:l POP H RECALL UN-SH I F TED N O .  
4 0 5  4 1 3 7 02424 1 JNC D I V 1 0 K FALL THRU F O R  - NUMBER 
4 0 6  4 1 3A 3 E 2 D  M V I  1\ , 45 A SC I I  M I NU S  S I GN 
4 0 7  4 1 3C 1 2  S T A X  D I N TO BUFFER 
4 0 8  4 1 3D 0 4  I NR B SET M I NU S  F L A G  
4 0 9  4 1 3E 1 3 I N X  D AND BUFFER P O I N T E R  
4 1 0  4 1 3F C D 3 0 4 0  C A L L  COMP2 A B SOLUTE VALUE OF NUMBER 
4 1 1  4 1 42 E A  D I V 1 1l K XCHG N TO DE , BUFF ADDR T O  HL 
4 1 2  4 1 4 3  22844 1 SHLD BUFADR S A V E  BUFFER ADDRESS 
4 1 3  4 1 46 EB XCHG 
4 1 4  4 1 47 1 1 1 0 2 7  L X I  D , 1 0 0 0 0  
4 1 5  4 1 4A CD6E4 1 C A L L  CNVT 1 D I G  F I ND F I R S T  DEC I M AL D I G I T  
4 1 6  4 1 4D 1 1 E 8 0 3  L X I  0 , 1 0 0 0  
4 1 7  4 1 5 0  CD6E4 1  C A L L  CNV T 1 D I G  SECOND DEC D I G I T  • • •  
4 1 8  4 1 5 3 1 1 64 0 0  L X I  D , 1 0 0  
4 1 9  4 1 5 6  CD6E 4 1  C A L L  CNV T l D I G  TH I R D • • •  
4 2 0  4 1 59 I l O A O O  L X I  D ,  1 0  
4 2 1  4 1 5C C D 6 E 4 1  CAL L CNV T l D I G  4 T H  
4 2 2  4 1 5F 7D MOV A , L  LAST D I G I T  I S  F I N A L  REMA I ND E R  
4 2 3  4 1 60 C 6 3 0  A D I  4 8  CONVERT T O  A SC I I  C H A R  
4 24 4 1 62 oc I N R c 
425 4 1 6 3  2 A 84 4 1 L H L D  BUFADR RECALL BUFFER PO I N TE R  
4 2 6  4 1 66 lOB X C H G  
4 2 7  4 1 6 7  1 2  S T A X  D I N S T A L L  L A S T  C H A R A C T E R  I N T O  B U F F E R  
4 2 8  4 1 68 79 MOV A , C  RETURN C H A R A C T E R  COUNT I N  A R E G  
4 2 9  4 1 69 1'10 ADD B • • •  A N D  A DD 1 F OR M I NU S  S I GN I F  M I NU S  
4 3 0  4 1 6A 1 3  I N X D PO I N T TO N E X T  D I G I T  I N  B U F F E R  
4 3 1  4 1 68 F 1  POP H F I N AL R E S TORE FOR HL 
4 3 2  4 1 6C C 1  POP B RECALL B 
4 3 3  4 1 6D C9 R E T  
4 3 4  4 1 6E C D 7 f 4 0  C N V T 1 D I G  CAL L E D I VMOD D I V I DE REM A I NDER B Y  1 0 * *N 
4 3 5  4 1 7 1  E B  X C H G  N E W  REM T O  HL 
436 4 1 72 78 M O V  A , E  D I G I T  T O  A 
4 3 7  4 1 7 3 8 1  ORA c I F  NO NON-ZERO D I G I T S SO F A R  • • • 
4 3 8  4 1 74 C8 R Z  • • •  A N D  T H I S  = o ,  T H E N  SUPPRE S S  L E A D I NG 0 
439 4 1 7 5  7 8  M O V  A , E ELSE , R E C A L L  D I G I T  
440 4 1 7 6  C 6 3 0  A D I  48 CONVERT D I G I T  T O  CHAR 
4 4 1  4 1 7 8  n c  I N R c UPDATE CHAR COUNTER 
442 4 1 79 E B  XCHG 
443 4 1 7A 2A 84 4 1 L H L D  BUFADR BUFFER ADDRESS L O A D  
444 4 1 7 D  7 7  M O V  M , A  S TORE C H A R  I N  BUFFER 
445 4 1 7E 23 I N X H N E X T  C H A R  
4 4 6  4 1 7F 22844 1 SHLD BUFADR S A V E  B U F F E R  PO I N TE R  
447 4 1 82 E B  XCHG 
448 4 1 8 3  C 9  RE T 

• FOLL O W I NG M U S T  BE I N  READ/WR I TE MEMORY • • •  
• • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ····· 

4 5 0  4 1 84 B U F A D R  D S  2 TEMPORARY STORAGE FOR PO I N T E R  
4 5 1  4 1 86 E N D  

-- - SYt.lBOL I C  CROSS -REFERENCE M A P  ---

- S Y MBOL- - VALUE- - R  - DEF I NED- -REFER ENCED-

A K LOOP 4 0 D D  • A  3 3 6  3 5 3  3 6 4  3 7 6  3 8 3  
B I NDEC 4 1 2F *A 399 29 
BUFADR 4 1 8 4 * A 4 5 0  4 1 2  425 443 446 
C H I N  0 0 0 0  7 1 3  
CHOUT 0 0 0 0  8 2 7  3 6  
C M P B H  4 0 C 9  * A  2 8 5  255 264 
C N V T I D I G  4 1 6E • A  434 4 1 5  4 1 7  4 1 9  4 2 1  
COMP2 4 0 3 0  * A  1 6 1  1 4 1  1 56 2 0 5  2 1 7  224 4 1 0  
CONVERR 0 0 0 0  1 0 2  368 3 7 8  
DBLO I V  4 0 9 A  <> A  2 5 2  2 5 7  
DEC B I N  4 0 0 7  <> A  3 3 3  2 0  2 3  
D I V B Y 2  4 0 CE • A  2 9 4  260 2 6 3  
D I VOONE 4 0 C 2  <> A 2 7 7  2 6 1  
D I V 1 0K 4 1 4 2 * A 4 1 1  4 0 5  
E A O O  4 0 0 0  * A  1 1 0  1 4 2  34 7  
E C "i S  4 0 2 0  <> A  1 5 1  <>UNUSED 
E C H S GO 4 0 2 A  * A  1 56 1 5 3 
E D I V MOO 4 0 7F <> A  2 3 4  434 
E M U L T  4 0 3 8  <> A  1 7 5 2 5  344 
E S I Glll 4 0 0 E  <> A  1 25 1 1 4 1 5 7 2 0 7  

Listing 1 continued o n  page 224 
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SUPERB QUALITY AT UNBEATABLE PRICES. THATS MEMOREX DISCS FROM PACIFIC EXCHANGES 

For Data Reliability
Memorex 
Flexible 
Discs 

CALL FREE FOR PRICES & INFORMATION 

(800)235-4137 

Circle 31 0 on inqu i ry card. 

In California, (805)543-1037 

DEALER INQUIRIES INVITED -=- • <;:.O.D.'s ACCEPTED 
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Listing 1 continued: 

ESUB 4 0 1 6  * A  
H A L V E D  I V  4 0 A 5  *A 
HLS"1ALL 4 0 4 8  * A  
I N BUF 3 0 3 8  * A  
MO� I TO R  0 0 0 0  
N OT D I G I T  4 0 F F  * A  
O U T B UF 3 0 4 F  * A  
OVERFLOW 0 0 0 0  
RSLT S I GN 4 0 6F <> A  
S H I F TO P  4 0 5 6  * A  
5 1 5!-JRCL 4 0 6 1  * A  
T E S T  3 0 0 0  * A  
T E S T l 3 0 0 3  * A  
T E S T 2  3 0 1 0  * A  
T E S T 3  3 0 2 F  * A  
TRY PLUS 4 1 2 2 <>A 
TR 'I' S I GN 4 1 0 E  <> A  
XMLOOP 404C * A 

-COMMO"J RLOCt<- -L 

A B S O L  0 1 DF 

1 3 9 *U"JUSED 
2 5 9  265 275 
1 85 1 8 0  

4 0  1 2  1 9  
9 3 5  

3 5 7  3 3 9  34 1 
4 1  28 32 

1 0 1  1 1 8 1 55 1 8 3 1 92 1 95 2 0 2  23 8  2 4 3  
2 1 4  1 7 7 239 
1 9 3 1 9 0  
2 0 0  2 R 1  36 1 

1 2  *UI>IUSED 
1 3  1 R  
1 9 1 6  
3 3  3 8  

3 7 7  3 7 1  
365 362 
1 8 7 1 9 8 

THE FORMU LA™ represents a new concept � i n  report generat ion .  I t  takes i n formation # � \. 
management one step fur-

� AO� sG 'l � ther  i nto the fut u re.  T H E  G �V 'l •0 •� #'\��� FO R M U LA™ now makes it G'\l� c,..C� � 1\1\U pos s i b l e  to  v i s u a l l y  desc r i be c:�.1 � � \i:J GQ \'l"' � th� format ?f des i red reports b� 
I� �o v . G:{ �- US ing a u n ique fu l l  screen edl· 

\. G �c�� tor. A l l  types of reports ( i nc l u d i ng i nvoices, S•� f i nanc ia l  state ments, legal  forms, letters, # '\� etc.) can be defi ned i nteract ive ly  on a ter-o� m i n a l  s i m p l y  by typi ng the format on the 
screen. I t  i s  programmed for m u lt ip le  f i le ac
cess, a lgori t h m i c  calcu lat ions a nd condi
t iona l  pr i n t i n g .  I ncorporat i n g  D M A's data 
manager, The Conf igurable Busi ness Sys
tem;M TH E FOR M U LA™ provides a f lex i ble 
framework you can eas i l y  adapt to your own 
i nd iv idual  needs. 

TH E FOR M U LA™ runs on any 8080 or Z80 
computer wi th  CP/M * ,  48K RAM , 250K total 
d isk storage, and a CRT (m in . 1 6x64). 

Comp lete System $595. Manual  only $40. 

DMA • WE SPEAK YOUR LANGUAGE 

Dynamic M icroprocessor Associates • 545 Fi fth Avenue, New York, New York 10017 • (212) 687-71 1 5  

W e  ship prepaid and COD orders. Shipping a n d  handl ing ch�rges extra. Master Charge a n d  V i s a  accepted. " C P/M is  a trademark of Digita l  Research. 
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Technology is the key to the 
world marketplace. 

If we want to maintain America's competitive edge, 
we must make better use of present technologies, 
and encourage new ones. 

M ost of the f i r m s  a n d  cou n t r i es w h i c h  h ave 
achieved conspicuous success in th is world have 
done so becau se they possessed some specia l  ad
vantage. They had an edge over the i r  competitors. I n  
recent decades, America's competitive edge has 
been i ts tech nology. Our abi l ity to origi nate and 
apply i n novative scientific and engi neering ideas 
earned us a comm a n d i ng l ead in the world market
p lace. 
Things have changed 
U nfortunately, that l ead has dwi ndled .  America's 
share of the wor ld 's manufactu red goods market has 
eroded over the past 20 years, lost to foreign manu
factu rers. N ot only have they captu red pa rt of what 
had been o u r  share of the wor ld market, but they are 
now s uccessfu l l y  penetrati ng our  own domestic 
markets. 
What happened? 
A look at a few statistics helps reveal some of the 
reasons for o u r  reversa ls .  Take patents. The number 
of domestic patent app l i cations by Americans has 
been flat for several years . I n  contrast, the number of 
those fi led here by foreign cou ntries has been ris i ng 
every year. I n  1 978, a l most 3 7  percent of the patents 
granted went to foreign appl icants . Or take the per
centage of o u r  Gross Nati onal  Product goi ng i nto 
i n d u str ia l  R&D. Over the past two decades, it has 
d ropped precipitously. 
What is needed 
Fortu nately, today Westi nghouse a nd other corpora
tions a l ready have technologies which can help 
America mai nta i n  its technological leadersh ip .  And 
these same corporations are hard at work on tech-

nologies wh i ch can expand America's l eadersh i p .  
The problem l ies i n  i mplementi ng those technolo
gies. Because, whi le the development of new tech
nologies costs a l a rge amount of money, tu rn ing 
them i nto commerc ia l  rea l it ies req u i res far more.  
A national commitment 
Someth i ng e lse is needed : a u n i ted effort by i nd ustry, 
labor and govern ment.  Obvious ly, management 
shou ld  make a greater R& D effort to refi ne today's 
technologies, a nd develop new ones for tomorrow. 
Employes m ust rea l ize that the i r  cooperat ion i s  vita l  
if America is to rem a i n  the most produ ctive nation i n  
the wor ld .  A n d  o u r  e lected offic ia l s  need t o  re
estab l i sh  a sou nd economic foundation,  because 
that is bas i c  to a l l  soc ia l  progress. I n  partic u lar, tax 
laws and monetary pol icy m u st be structured to 
a l low i nd u stry to acc u m u l ate capita l  needed to ap
ply avai lab le technologies, and i nvest i n  the devel 
opment of  sti l l  more advanced ones. 
The Westinghouse role 
At Westi nghouse, we bel ieve technology is vita l  to 
our  nati on, ou r customers, and o u r  own progress. 
We' re supporti ng that bel ief by a m bit ious R& D pro
grams, by bu i l d i ng and modern iz ing existing fac i l i
ties, and by i ntrod u c i ng i n novative methods to 
improve both our  own qua l i ty and productivity and 
that of o u r  customers. Today's proven Westi nghouse 
technologies are focu sed on key a reas such as pro
ductivity, serv ices, energy, and America's national  
sec u rity. These ex isti ng technologies, together with 
the ones we a re developi ng for the futu re, represent 
our efforts to help mai nta i n  this nation's competitive 
edge. On the fol lowi ng pages are some examples. 





WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

ENERGY 

Someday, Westinghouse technology will provide 
economical electricity from the sun, 

Clean gas from coal 
West i n gh o u s e  h a s  p i o neered i n  
coa l gas ificatio n  technol ogy. Over 
the last decade we h ave developed 

and clean gas from coal. 

The fact that s i l icon photovolta ic  
cel ls  can turn  sun l ight  i nto electric 
cu rrent has been known for some 
time. The prob lem is the h igh cost 
i nv o l ved . West i n g h o u se has  i n 
vented a new dendrit ic web process 
that s i gn if icantly reduces the cost 
of produci ng such ce l l s .  As a resu lt,  
the U .5 .  Department of Energy's eco
n o m i c  cost ta rget now a p pears 

. ·a<;:h ievable.  Westi nghouse is  work
img with the two largest electrical 
uti l i ti es in Ca l ifo r n i a  to p rov ide 
demonstration photovo lta i c  mod-. 
u l es th is  year. · · · 

a process to turn coa l i nto a clean 
gas for power generation, and for 
i ndustri a l  or synthetic natura l gas 

Advanced energy technologies appl ications.  The process has the 
Westi nghouse is i nvolved in the ad- advantage that i t  can use v i rtu a l l y  
vanced energy technologies that any type of coa l ,  soft coal or hard 
may play a role i n  th is  nati on's en- coa l .  The envi ron mental i m pact i s  
ergy future. For example, on the ho- m i n i m a l ,  regard less of the coa l 's 
rizon are prom is ing technologies moistu re, s u l p h u r, or ash content. 
l i ke i ron-ni cke l ,  and i ron-a i r  h i gh With conti nued tech n ical progress, 
power batte r i e s .  A l s o s h ow i n g  Westi nghou se coa l gasification sys-
promise are fuel cel ls  that chemi- tems can be in commerc i a l  opera-
cal ly  produce electric i ty. But  u nti I t ion by the mid-1 980's. 
solar and other energy technologies Nuclear technology 
become a rea l ity, th i s  nation wi l l  N u c l ea r  power rema i ns a n  eco-
depend u pon coa l · a n d  n u c lear  nomica l  and safe way of  producing 
p o w �  r f o r  i t s e I e c t r i c i t y .  electric ity. Westi nghouse leads i n  
'V:\!esti' ngHouse i s  focus ing mudl' of '"�· the app l i cation of riludearJ�chnol� 
its effort on these two areas. ogy to generate electri c i ty. And we 

a re developi ng an. ,. advanced nu
clear planPal'ile to make more fuel 
thart i t  uses; 



Today, Westinghouse Airborne Radar is one of 
our first lines of defense around the world. 

I t's ca l l ed AWACS, a n  a i rborne 
warn i ng and control system which 
provides long-range survei l l ance i n  
an area at least 2 0  ti mes greater than 
any surface-based system. It's al
ready in use by our Air Force, and 
has been adopted by N ATO. Just 
one AWACS radar mou nted on a 
m i l itary version of the Boeing 707 
flyi ng at 3 0,000 feet can provide 
early warn i ng of enemy attacks i n  
an a i rspace of more than three m i l 
l ion cu bic m i l es.  The i nformation i t  
helps give to m i l itary commanders 
mult ipl ies the effectiveness of our  
a i r  defense systems. 
New safety for pilots 
Another Westi nghouse system pro
tects ai rcraft crews from fast-clos i ng 
m i ss i les and enemy a i rcraft. I t's 
cal led our Tai l  Warn i ng Radar and i t  

provides the p i lot with accu rate 
warn i ngs to take evasive maneu
vers. I t  a lso automatica l l y  triggers 
a pp ropri ate cou ntermeasu res. It's 
able to do a l l  th i s  i n  a spl it  second, 
and with a phenomena l l y  low fa l se 
a l arm rate. 

Radar, of course, has many appl i
cations in commercial  av i ation, and 
its i mportance grows as the skies 
become more crowded . Th i rty-si x  
Westi nghouse A i r  Traffic Control 
surve i l la nce radars are now serv i ng 

WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

SECURITY 
the FAA, the Switzerland Federal 
A i r  Offi ce, and the Canad i a n  De
partment of N ational Defense. The 
FAA u ses the rad a rs i n  some of 
the nati on's most heav i l y  traveled 
areas. So, nearly a l l  domestic com
mercia l  fl ights come u nder the sur
vei l la nce of a West inghouse radar 
at some poi nt d u r i ng thei r f l ight. 



WESTINGHOUSE 
TECHNOLOGY APPLIED TO 
PRODUCTIVITY 

How Westinghouse product 
can increase industrial 

How to increase output per hour . . .  
How to eliminate waste . .  . 
How to cut energy costs . .  . 
Westinghouse has developed products 
and systems able to provide 
a wide variety of industries 
with effective answers. 
Here are several of special interest. 

The Westinghouse Numa-logic® 
Control System 

The Westi nghouse N u ma-Logic 
sol id-state programmable control ler 
uses m i croprocessor technology to 
provide more rel iable operat ion for 
electr ical control app l i cations. It can 
econom ica l ly  rep l ace as few as eight 
relays. I t  a l so has the capabi I ity to 
control the h u nd reds of sequences 
requ i red by soph isti cated, auto
mated processes. The West inghouse 
Nu ma-Logic system i s  being used i n  
the mach i ne tool ,  materia l s  han
d l i ng, texti le, paper, steel-making 
and other i nd ustries to reduce 
downti me, give qu ick start-ups, 
and i ncrease operat ional  
effi ciency. 

Factory computer systems 

Also making major contr ibutions to 
i ncreased prod uctivity are 
Westi nghouse factory computer sys
tems. They are capable of operati ng 
as many as 1 00 d ifferent mach i ne 
tools  s i m u l taneously. They can a lso 
provide real t ime status and per
formance mon i tori ng at fou r  levels : 
mai ntenance, shop su pervisor, 
m i ddle  and u pper ma nagement. 
In appl ication after app l ication, 
downtime has been sharply re
duced , and actu al  mach i ne ti me has 
been i ncreased up to 55 percent. 

Power electronics 

So l id-state static VAR generators are 
a key so l ut ion for uti l ity and i nd us
tr i a l  system l i ne problems because 
they provide system stab i l ity and 
i m prove power flow capab i l i ty. 
Pla n n i ng stud ies at a major ut i l ity 
concl uded that 1 0  transmission l i nes 
with stat ic  VA R generators could de
l iver the power ord i n ari ly req u i r ing 
1 6 1 i nes. When i t  comes to ind ustrial 
appl ications such as steel-maki ng, 
VAR generators can i m prove the effi
c iency of power usage by i m proving 
the power factor and prov id i ng 
faster arc furnace melt ti mes. One 
steel producer's prod uct iv ity i n
creased suffic iently to pay back 
the nearly $2 m i l l ion cost of the 
stat ic  VAR generator in 1 5  months. 



and service technologies 
productivity today. 

Applied Plasma Systems 

Because of the skyrocket ing costs of 
fossi l  fuels used to supply process 
heat or chem ical reactions, many 
firms are search ing for a l ternatives. 
The Westi nghouse Appl ied Plasma 
Systems can effi ciently f i re h i gh tem
peratu re i nd ustr ia l  processes, and 
serve as a centra l heating device for 
a myriad of appl i cati ons such as 
chem i cal processes, meta l s  treati ng, 
and combust ion repl acement. Th is  
tech nology i s  a l ready prov i d i ng a n  
effi cient answer for b last furnaces 
and d i rect reduction i ron-maki ng 
processes. It u ses a h igh temperature 
gas stream to tra nsmit heat. Stud ies 
on the upgrad ing of existi ng b last 
furnace fac i l i t ies demonstrate up to 
an 80 percent i ncrease in the capac
ity of the fac i l i ties th rough the appl i
cation of App l i ed Plasma Systems.  

How to minimize downtime . . .  
As machines grow more com
plex, keeping them running 
takes specialists. To help you 
maximize productivity, 
Westinghouse can provide the 
same technological expertise in 
services as it does in products. 

A remarkable worldwide 
service network 

Because Westi nghouse engi
neers, tests, and bui lds  complex 
prod ucts and systems, we have 
the specia l  sk i l ls ,  tra ined per
son nel ,  and necessary too ls to 
mai nta i n  such equ i pment best; 
or to repa i r  it i n  the least amount 
of t ime.  Ava i l able to help you 
with either mai ntenance or re
pa i r  are h u ndreds of trai ned 
Westi nghouse fi eld serv ice engi
neers and specia l ist mechanics 
who use the most soph isticated 
on-site testi ng and repa i r  equ i p
ment. And backing them up is a 
vast network of repai r  fac i l i t ies. 

Whether Westi nghouse b u i l t  
i t  or not, w e  c a n  service a n d  re
pai r al most a nyth i ng from esca
l ators and elevators, to steam 
turbi nes and n u clear power 
p l ants. Westi nghouse can do a n  
operati o n  analys is  and recom
mend an u pgrad i ng program, 
we can tra i n  your operators and 
servi ce perso n nel ,  or we can do 
conti nuous monitor ing of var
ious operat ions.  Whatever i s  
needed . 

Experience has taught us that 
a regu lar ly p lan ned and sched
u led mai ntenance program 
greatly  i ncreases uptime and 
saves money. Westi nghouse i s  
equ i pped t o  provide pro
gra m med mai ntenance on a 
p lant-wide basi s .  Dur ing sched
u l ed sh utdowns, a crew of 
Westi nghouse field engi neers 
and tech nic ians can move i n  to 
do a complete analysis and top
to-bottom overhaul  of you r en
ti re fac i l i ties.  





Listing 2: Test program for the arithmetic subroutines. This program receives two numbers from the keyboard and displays their 
product. Note that the user must supply entry points to character input and output routines and to the system monitor (or any other 
program to be jumped to when this program ends) . 

5 

6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 

40 
4 1  

• • • • • • • • • • • • • • • • ••• • • • • • • •••• • • •• • •••••••• • • • • • • • • • • • • • • • • • • • • •• •• •• • • • • • • • • • • • •  
• 
• T E S T  P R O G R A M  D I SPLAYS PRODUCT Of 2 NUMBERS E N T E R E D  f R O M  K E Y B O A R D  

• 
• 
• • 

• • • • •• • • • • ••• • • • • • •••• • • ••• ••• • • ••• • •••••• • • • • • • • • • •• • • • • • • • • • ••• • • • • • • • • ••••• • •  

30 0 0  
30 03 
3 0 0 6  
30 0 7  
30 0 9  
3 0 0 C 
30 00 
30 1 0  
30 1 3  
3 0 1 6  
30 1 7  
3 0 1 8  
30 1 B  
3 0 l C  
3 0 1 f  
3 0 2 1  
3 0 24 
3 0 2 7  
3 0 2A 
3 0 2B 
3 0 2C 
3 0 2f 
3 0 3 0  
3 0 3 1  
3 0 34 
3 0 37 
3 0 3B 

303B 
304f 

• 
• 
C H I N  
CHOUT 
M O N I T O R  
• 

2 1 3 B 3 0  T E S T  
C D O O O O  T E S T l  
7 7  
f E O D  
C A 1 0 3 0  
2 3  
C 3 0 3 3 0  
1 1 3B 3 0  T E S T 2 
CDD7 4 0  
E 5  

1 3  
CDD74 0 
0 1  
C D 3 8 4 0  
3E G A  
C D O O O O  
1 1 4f 
CD2f 4 1  
A f  
1 2  
2 1 4f 3 0  
A f  T E S T )  
8 6  
C A O O O O  
c o o o o o  
2 3  
C 3 2 f 3 0  

I NBUF' 
O U T BUf 

•• • • •  

E Q U  
E Q U  
E QU 

ORG 
L X I  
C ALL 
M O V  
C P I  
J Z  
I NX 
JMP 
L X I  
CALL 
PUSH 
I N X 
CALL 
POP 
CALL 
M V I  
C ALL 
L X I  
CALL 
XRA 
S T A X  
L X I  
XRA 
A D O  
J Z  
CALL 
I N X  
JMP 

OS 
OS 

N O T E : YOU MUST SUPPL¥ T HE SE 3 E N T R Y  P O I N T s :  * * * * *  

0 
0 
0 

3 0 0 0H 
H . I NBUf 
C H I N  
M t A  
1 3  
T E S T 2 
H 
TEST l 
D ,  I NBUf 
DECB I N  
H 
D 
DECB I N  
D 
EMULT 
A , 1 0  
CHOUT 
o , OUTBUf 
B I NDEC 
A 
D 
H , OUTBUf 
A 
M 
MON I TO R  
CHOUT 
H 
T E S T 3 

2 0  
1 0  

SUBROU T I NE T O  GE T K E Y B O A R D  C H A R . I N  A R E G .  
SUBROUT I NE T O  D I SP L A Y  I A l  A S  A SC I I  C H A R .  
E N T R ¥  T O  S Y S T E M  W H E N  PROGR A M  DONE 

I NPUT BUffER ADDRESS T O  HL 
GE T A N  A S C I I C H ARACTER I N  A REG I S T E R  
STORE C H A R AC T E R  I N T O  B U f fE R 
AND I f  I T S  A C A R R I A G E  R E T U R N  
T H E N  B R A NC H  

' 

E L SE , A D V A NCE TO N E X T  B Y TE Of B U f f E R  
• • •  AND CON T I NUE 
RECALL I NPU T BUffER S T AR T I NG A D D R E S S  
C O N V E R T  ASC I I  DEC I MAL T O  B I N A R Y  NUMBER 
SAVE NUMBER 
ADDRESS Of START O f  SECOND NUMBER S T R I N G  
CONVERT SECOND NUMBER T O  B I N A R Y  I N  HL 
RECALL f i RS T  NUMBER 
f i ND PRODUC T IN HL 
A SC I I  L I NE fEED 
S T A R T  ANSWE R O N  NE W L I NE 
OUTPUT BUffER S T A R T I NG A DDRE S S  
C O N V E R T  A N S W E R  T O  A SC I I  S T R I NG 

MARK END-Of - S T R I NG W I TH 0 - B Y T E  
RECALL S T A R T  Of BUffER 

f E T C H  N E X T  CHARACTE R 
I f  I T S 0 - B YTE TERM I NA T O R ,  QU I T  
ELSE , D I SPLAY B Y T E  
A D V A NCE B U f f E R  P O I N T E R  

I NPUT BUffER f O R  2 NUMBERS 
OUTPUT BUffER fOR R E S UL T 

Two's Complement of 
Binaw Numbers . . . , .  

the two's complement of the 
number 4 . stored as an 8-bit value: 

7 in binary is: 00000111 
two's complement 

Two's complement is a method 
of represe�:�ting negative numbers 
in binary radix. It is only one of 
several  methods • of· · negati'IJe 
number representation, but it has 
the . advantage of eliminating sub
traction as a separate operation; 
subtraction can be performed by . 
taking the two's compl�ment of the 
subtrahend and adding it . to the 
minuend. 

The two 's· .complement of 
number is found by, complemertt� 
ing every bit in the number (chang
ing Is to Os and vice vers£l) . and 
adding 1 to the resulting value. For 
example, .suppose we want to take, 

4 in binary is: 00000100 
"complementing each bit: . 

1 11 11011 
adding l:  1 

-4 in two's 
complement: 11111100 

(By the way, the numeral 11111011 
is cc;,lled . .the one's complement qf 
4.)

. . . 

To show that subtraction can be 
performed us·ing straight binary 
additi.on with two's complement, 
take the example of subtracting 4 
.from 7: 

of 4: 11111100 

adding, we get: 1 00000011 

The carry, 1 ,  is thrown away, and 
the result, 00000011 ,  is dedmal 3 
in binary. , 

In two's complement, negative 
numbers always have · . a  leftmost 
bit of 1; on the other hand, non
negative numbers have a leftmost 
bit of 0. However, the absolute 
value of a negative number cannot 
be found by simply evaluating the 
lower bits; as before, you m ust 

• complement the number and 
add 1 . 
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These routines run an 
order of  magnitude 

faster than ful l  
floating-point routines. 

Text continued from page 204: 
treat values outside the range of 
- 32,768 to + 32,767 as an overflow 
condition. 

When an overflow is detected, a 
call is made to a subroutine called 
OVERFLOW, which is not provided 
because you will want to implement it 

nt 
-n'J: O r �-----

CONDOR SERIES 20/DBMS is the 
answer to your data processing needs 
whether you're an experienced or first time 
computer user. 

� Create data base files In minutes using 
screen formatting techniques. 

� Access vital information using 
powerful Eng lish-like Instructions 

� Non-computer professionals can develop 
applications for accounting, personnel, 
inventory, work in progress, and more. 

The Answer To: 
• A General Ledger System 
• An Inventory Control System 
• A Purchase Order System 
• A Data Tracking System • A Personal Record Keeping System • And many more applications. 

in a manner appropriate to your 
system. A simple error-processing 
routine would display an error 
message and jump to the system 
moni to r .  If desired, a more  
sophisticated error-processing routine 
could continue processing, because 
the top of the stack contains the 
return address to the routine where 
the overflow was detected. Similarly, 
you must provide an entry point 
called CONVERR, which will be 
called in the event of a string-numeric 
conversion error. 

The string-numeric conversion 
routine, DECBIN, will convert any 
legitimate numeric decimal represen-

MS 
in simple English 
instructions. 
APPEND 
CHANGE 
COMBINE 
COMPARE 
COMPUTE 
COPY 
DATE 
DBMS 
DEFINE 
DEGROUP 
DELETE 
DESTROY 
DIC 

DIR 
DISPLAY 
EM PTY 
ENTER 
FORMAT 
HELP 
JOIN 
LIST 
LOG DISK 
POST 
PRINT 
PROJECT 
READ 

AVAILABLE AT: 
U.S. DEALERS 
Ann Arbor, Ml 
Toledo, OH 
Detroit, Ml 
Chicago, IL 
Milwaukee, WI 
Birmingham, Ml 
New York, NY 

Niagara Falls, NY 
Wilmington, DE 
Philadelphia, PA 
Bloomington, IN 
Minneapolis, MN 
Iowa Clly, lA 
Quad Cities, lA 
Birmingham, AL 

RENAME 
REORG 
RESTART 
SAVE 
SELECT 
SET 
SORT 
STAX 
SYS 
TERM 
TITLE 
UPDATE 
WRITE 

Huntsville, AL 
San Antonio, TX 
Denver, CO 
Fort Collins, CO 
Provo, UT 
Seattle, WA 
California 

DISTRIBUTOR OUTLETS 
MlcrOsource 

FOREIGN DEALERS 
Lifeboat Associates 

Canada 
Australia 
England 

CONDOR SERIES 20/DBMS is compatible with many Z-80 microcomputers with 
at least 48K RAM running under CP/M® operating systems. 
CP/M Is a registered trademark of Digital Research, Inc. 

e 
CONDOR COMPUTER 

CORPORATION 

P.O. Box 831S 
Ann Arbor, Michigan 48107 

(313) 769-3988 

Dealer Inquiries welcome. M-481 
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CONDOR SERIES 20/DBMS 
0 User's Manual ($35, plus tax) 0 Additional information. 
Please Send To: 
Name _______ Position ______ _ 

Company Address -------

City Stale ___ Zip __ _ 

Phone ( Computer CRT ___ _ 

Circle 232 on inquiry card. 

tation, including those with leading 
blanks or blanks between the sign and 
the leading digit. It will reject errors 
including two signs or an illegal 
character. Any nonnumeric character 
after the start of the number ter
minates the conversion, facilitating 
parsing of free-format data entries. 
This is illustrated by the sample test 
program of listing 2, which accepts 
two numbers on one line and prints 
their product on the next line. • 

The Largest and Smallest 
Numbers in Two's Complement 
Notation 

Another property of two's com
plement numbers is that the ab
solute value of the largest positive 
number that can be represented is 1 
less than the absolute value of the 
smallest negative number that can 
be represented. As an example, 
look at all the possible 3-bit two's 
complement numbers: 

0 is 000; complementing and 
adding 1 gives 000 (or -0) 
1 is 001; complementing and 
adding 1 gives 111 (or - 1) 
2 is 010; complementing and 
adding 1 gives 110 (or -2) 
3 is ·Oll;  complementing and 
adding 1 gives 101 (or -3) 
-1 is 111; complementing 
and adding 1 gives 001 (or 1) 
-2 is 110; complementing 
and adding 1 gives 010 (or 2) 
-3 is 101; complementing 
and adding 1 gives 011 (or 3) 

But we have one number left 
over, 100. Inasmuch as the most 
significant bit : is 1, U must be 
negative. To find its absolute 
value, take its two's complement: 

the number is: 100 
complement it: 011 
add 1: 1 

its two's complement is: 100 
which is binary for 4 

Therefore, 100 in tWo's comple
ment notation must be - 4. But 
notice that, given three bits for the 
binary representation of signed 
numbers, there is no way to repre
sent positive 4 in two's comple
ment notation. The largest positive 
number that can be represented is 
one less than that. 



The Data Track™ Floppy Disk Drives 
from Qume® Distributed by asap 

The DataTrak™ 5 double-sided double-density drive uses state-of
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4'' media. 

Qume's independent head load yields wear characteristics far 
superior to competitive drives. This superior wear performance pro
duces savings on both diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shaft characteristics, optimizes operator efficiency and reduces process
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic
ing for you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double density 

Proven head carriage assembly • Ceramic head with tunnel erase • 
Dual-head flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time - 12 ms track-to-track • 
Low friction and minimum wear • Low power dissipation 
Additional features • Industry standard. 51/4" media format • ISO stan
dard write protect • Door lock out for media protection • Requires DC 
voltage only • Daisy Chain up to 4 drives • Heads load on command 
independent of loading media The DataTrack™ 5 

Product Specifications 
Performance Specifications • Capacity: Unformatted: 437.5K or SOOK bytes; Qume Formatted: 286 . 7K or 327.7K bytes • Recording Dens
ity: 5456 BPI • Track Density: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording Method: FM or MFM • Rotational Speed: 300 RPM 
• Transfer Rate: 250K bits/second • Latency (avg . ) : 100 ms • Access Time: Track-to-track 12 ms; Settling 15 ms • Head Load Time: 50 ms 

The DataTrack™ 8 

Product Specifications 

The DataTrak ™ 8 double-sided double-density drive uses state-of
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4" media. 

Qume's innovative approach to controlling head load dynamics 
yields wear characteristics far superior to competitive drives. In indepen
dent evaluation , DataTrak 8 is setting industry standards for tap test per
formance. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shift characteristics, optimizes operator efficiency and reduces process
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic
ing for you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double density 
Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 
and 4964 drives • IBM System 34 drives 
Proven head carriage assembly • Ceramic head with tunnel erase • 
Dual-head flex mounting arrangement • Superior head load dynamics 
Fast, precise steel belt drive • Fast access time - 3 ms track-to-track • 
Low friction and minimum wear • Low power dissipation 
Additional features • ISO standard write protect • Programmable door 
lock • Negative DC voltage not required • Daisy Chain up to 4 drives • 
Side-by-side mounting in standard 19" RETMA rack • Compatible w!th 
Shugart SA850/SA85 1 

Performance Specifications • Capacity: Unformatted: 1 . 6  Mbytes/disk; IBM Format: 1 . 2  M/bytes/disk • Recording Density: · 6816 BPI • 
Track Density: 48 TPI • Cylinders: 77 • Tracks: 154 • Recording Method : MFM • Rotational Speed: 360 RPM • Transfer Rate: SOOK bits/sec
ond • Latency (avg . ) :  83 ms • Access Time: Track-to-track 3 ms; Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: Diskette 2D 
or equivalent 

asap 
Circle 32 on inquiry card. 

computer 
products, inc. 

1 1 98 E. Wil low 
Signal Hi l l ,  CA 90806 

A UTHORIZED DISTRIBUTOR FOR QUME 
CA LL FOR PRICE AND DELIVERY 

(800) 421 ·  7701 Or (21 3) 595·6431 (In California) 

BYTE May 1981 227 



Technical Forum 

Print Your Own Bar Codes 

UPC Bar Codes 
With the 

Centronics 737 
John Anderson, 149 Cliffside Dr, Wilmington NC 28403 

Hewlett-Packard's introduction of a less-than-$100 
bar-code reader will certainly increase interest in bar 
codes as a viable means of transporting program listings 
through the printed m�dia. But reading bar codes is not 
enough. To maximize their usefulness, we must be able to 
generate them as well : only then will creative applica
tions begin to emerge. There must be numerous instances 
where keyboard input to small-business data-processing 
systems can be replaced with bar-code input .  

My interest in bar codes arose from a need for simple 
data entry in an educational application. The problem re
quired easy generation as well as easy reading of bar 
codes. To generate bar code, you must be able to produce 
vertical lines and spaces of equal (or approximately 
equal) width. This can, of course, be done with a plotter 
or a high-resolution graphics printer. Or, it can be done 
with a low-cost, dot-matrix, proportional-spacing 
printer, such as the Centronics 737. 

I had a Centronics 737, so I began to experiment with 
producing bar codes, and found that the printer can be 
used quite effectively. The Centronics 737 produces a 
high-density dot-matrix print in the proportional-spacing 
mode. With the concatenation symbol ( I ) as the basic ver
tical bar, the printer can be directed to backspace dot by 
dot, allowing the compression of vertical bars into a solid 
bar of variable width. 

Text continued on page 276 

P APERBYTE® Bar 
Codes With Integral 

Data Systems Printers 
Dr G Louis, OB/GYN Dept, St Michael's Hospital, 30 Bond St, 

Toronto MSB 1W8 Canada 

The advent of Hewlett-Packard's low-cost bar-code 
reader, HEDS-3000, makes it possible to consider soft
ware distribution in machine-readable form via the 
printed page. The bar-code reader (described in Carl 
Helmers' editorial, "Bar Codes, Revisited . . .  , "  April 1980 
BYTE, page 6) can be interfaced to a computer for 
slightly more than $100. 

This article will describe a program that uses the 
graphics plotting option of an Integral Data IP-225 (or 
IDS-440) printer to produce bar code. (The IP-225 sells 
for about $1000. )  The format is the PAPERBYTE® for
mat, described in Ken Budnick's book, Bar-Code Loader 
(Peterborough NH: BYTE Books, 1977) . 

In graphics mode, the Integral Data printers allow 
column by column control of the image printed. Each 
column is 7 dots high, and each dot is controlled by the 
corresponding bit in the byte of data sent. For example, if 
you send a question mark (hexadecimal 3F) to the printer 
while in graphics mode, a vertical bar of 6 dots is printed. 
If you send a NUL (0), the printer leaves a blank that is 1 
dot-width across . This takes care of 0 bits and spaces. 
One bits (double-width bars) are simply printed as two 
question marks side by side . The bar-code loader pro
gram by Ken Budnick has software filtering to correct 
dropouts (white spots on the bars) and blotches (black 
dots in the spaces), and it also proves adequate to deal 

Text continued on page 230 

Editor's Note: When we put the Hewlett-Packard HEDS-3000 bar-code wand on the cover of the April 1 980 BYTE, we believed that the only 
major obstacle to the widespread use of bar codes-lack of a reliable wand at an affordable price-had been eliminated. You couldn't make your 
own bar codes (we thought), but you could read them. In the January 1 981 BYTE, we published an article that showed how to make HP-41C bar 
codes on an expensive Diablo 1650 printer (see "Generating Bar Codes in the Hewlett-Packard Format, " by Thomas McNeal, January 1981 BYTE. 
page 148). But few people have such an expensive printer, and (we thought) most people still couldn't make their own bar codes. 

We were wrong. The two articles above show two different formats of bar codes produced on two different dot-matrix printers. All of the work 
is done in the software; the hardware only has to generate a thin vertical bar and place it anywhere on a line. With the proper bar-code reading 
software, even bar codes made with dot-matrix printers can be consistently and reliably read . . . .  GW 
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TRS-80® MODEL I l l  OWNERS 
We think our disk system for 

expanding your capacity is just 
os good os theirs - and we know 
it costs much less 

COMPLETE SYSTEMS 
AND COMPONENTS* 

TRS-80® MOD I l l  SYSTEM 
with 2 
disl� drives t1 ,895 SAVE $500 • 
OFF LIST PRICE 

1 6K RANI, Model Ill 13asic . . . . . . . . . . . . . . . . . .  S899 
MTI DISK DRIVES for MODEL I l l  

Internal Kits S Disl� Drive 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 
Disl� Drive 2 . . . . . . . . . . . . . . . . . . . . . . . . . . .  S279 

External Add-on Kits s Disl� Drive J . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7 9 
Disl� Drive 4 . . . . . . . . . . . . . . . . . . . . . . . . . . .  s359 

Model I l l  DOS & Manual . . . . . . . . . . . . . . . s2 1 .  9 5 
1 6K RANI Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s59 
RS-2J2 Serial Interface . . . . . . . . . . . . . . . . . . . .  s9 5 

PRI NTERS 
Anadex 9500 . . . . . . . . . . . . . . . . . . . . . . . .  s1 ,449 
Microline 82 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S849 
Microl ine 8J . . . . . . . . . . . . . . . . . . . . . . . . . S 1 ,060 
Centronics 779 . . . . . . . . . . . . . . . . . . . . . . . s1 ,069 
Centronics 700 . . . . . . . . . . . . . . . . . . . . . . .  s1 , 1 29 
13ase 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S649 
Centronics 7J7 . . . . . . . . . . . . . . . . . . . . . . . . . .  S839 
Epson N\X-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 57 9 
Malibu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S2,093 
Daisy Wheel . . . . . . . . . . . . . . . . . . . . . . . . . S 1 , 7 99 
Save 5% Off with Purchase of MOD Ill System or Disk Drive 

MICROCOMPUTER TECHNOLOGY, INC. 
3304 W. MACARTHUR, SANTA ANA. CA 92704 

* PHON E (7 1 4) 979-9923 * TELEX #67840 1 TAI3 IRIN 

*Uses MTI Memory, Disk Drives & Components 

@ TRS-80® IS A REGISTERED TRADEMARK 
OF TAN DY CORPORATION 

Circle 254 on Inquiry card. 

VISA. 
ALL PRICES CASH DISCOUNTED 

FREIGHT FOB FACTORY 
ASK FOR FREE CATALOG 
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Text continued from column 2: page 228: 
with the tiny white spaces left between the dots in the 
double-width bars. The only restriction is that the printer 
ribbon must be in good condition; otherwise, the contrast 
between bar and space will not be sufficient for a reliable 
wand reading. 

The program in listing 1 prints bar code from data in 
memory with start and stop addresses specified by the 
user. Tiny Pascal as described by K-M Chung and H 
Yuen (see reference 2) and implemented by me in 8080 

assembly language (see reference 4) was used for this 
routine. Those who are unfamiliar with Pascal should 
have little difficulty following the algorithm: readability 
is one of the most important advantages of Pascal . Two 
minor points may give some trouble to BASIC pro
grammers: percent signs ( % )  associated with numbers or 
variables indicate that the number or variable is ex
pressed in hexadecimal, and the CASE X OF . . . statement 
is used to choose from among options to be executed 
depending on the value of X. However, interested readers 

Figure 1: Bar-code representation of part of listing 1, made on an Integral Data Systems IP-225. 

BAR-CODE P R I NTER -- SOURCE L I ST -- 800 624 

(l ( I  (l (l 
(l (l 1 5  
(l (J 29 
(l (l 3E 

I!!IIU!!IIIUII!I!UII!UIIIIIII!III!I!Illll!tii!IIUIUIIII!III!III!HIIIIIIIII!I!IIIti!I!III!IIIIIIIIHI!lii!II!IIIII!IIIIIIUIIIIIII!I!II!!!I!IIIltlliii!!UilllUIIIIUIII!tiHII!IHIUIIIIIt!aiH 

llllllllliii!UUIIIIIIIIIIIIIUIIIIIIIIIIIIIIII!IIliiiiii!III!I!I!HIIIII!II!IUIIIIUI!Ili!HHIIII!I!!II!IIIIIIUIIII!IIIUIIIIIII!IIIIIIImllllllllll!lllll!llii!IHIUIIII!!III!IIHUU\I! 

II!IIIII!II!II!UII!IIIUIIIIIIII!IIII!IHII!I!I!II!IUIHIHIIIIII!II!IIIII!IIUIIIIIIIIIIIIIII!IIIIIIIIIIItii!IIII!!!IIIUJIII!IHIUm!I!II!IIIIIIII!I!IIIII!IIII!IHII!!!!IIriiW!!II!iHia!HIH! 

l!lliiiiiii!IIIU!UIIII!IIliiiiiii!IIIIII!I!I!IIIUIIIIUIIII!IIIUIUI!I!IIIIII!I!U!IIIUIIIII!IIUIUIIIII!IIIIHIIII!III!HI!Illl!llllltii!HUUIHatliii!IIH!HIIIUIIliiUl!ll!mii!UI!I!!!H 

Listing 1: Tiny Pascal source listing for a program that will 
generate printed bar codes from data in memory. Translation 
into BASIC or assembly language should prove fairly simple, 
even if the user is unfamiliar with Pascal. 

00 1 0  ) *** BAR-CODE PRINTER PROGRAM 

0020 

0 0 30 
0 0 4 0  
0 0 5 0  

0 0 6 0  
0 0 7 0  } 

FOR I NTEGRAL DATA I P -225 C f40 > W I TH GRAPH I C S  

BY DR , G ,  LOU I S  

OB/GYN DEPT , ,  ST . M I CHAE L ' S HOSPI TAL 
30 BOND STRE E T o TORON T O ,  CANADA M5B 1 W 8  

8 0 0 50 1 o  L A S T  MOD I F I E D  8 0 0 62 4  

0 0 8 0  C O N S T  MAXBAR= 4 0 0  } M A X  UN I T  W I DTHS P E R  FRAME } ;  

0 0 9 0  P R I NT=Z85A J D I RE C T S  O U T P U T  T O  P R I N T E R  } ;  
0 1 0 0  NOPR I NT=Z84C } N O  OUTPUT TO P R I N T E R  } ;  
0 1 1 0 DEL= 1 2 7 i  CAN= 2 4 i F F= 1 2 i  CR• 1 3 i  TAB•9 i } ASC I I  CTL } 

0 1 20 PLOT = 3 i  PLTESCAP= 3 i  NORMLPRT= 2 i  } PLOT MODE CTL } 
0 1 30 CP I 1 2=30 J SET PRINTER D E N S I T Y  12 CHAR / I N  J i  
0 1 4 0  C P IMAX=31 J SET MAX I MU M  DENS I T Y  F O R  PLOTT I N G  J ;  
0 1 5(1 

0 1 6 0  VAR I } GENERAL-PURPOSE INDEX } ,  
0 1 70 I P T  } CHARACTER I NP U T  J o  

0 1 80 ABSFLAG J TRUE IF ADSOLUTE ADDRESSI NG CALLED FOR }, 
0 1 90 OR I G I N  } ADDRESS OF 1 S T  BYTE TO BE CODED } ,  

0 2 0 0  LASTBYTE } ADDRESS OF LAST B Y T E  TO C O D E  J o  
0 2 1 0  P O I N T E R  J ADDRESS OF N E X T  D Y T E  T O  CODE J o  

0220 FRAME I D  J VALUE O F  I D BYTE OF N E X T  FRAME J :  
0230 I NT E G E R ;  

0 2 4 0  JOBNAME :  A R R A Y  [ 5 3 ]  OF I NTEGE R ;  
0250 

0260 FUNC WFRAME C STAR T o STOP ) i  

0270 } W R I T E  QNE FRnME BEG I N N I NG A T  START AND ENDING 

0280 AT STOP OR WHEN THE PAGE I S  FULL o W H I CH E V E R  IS 
0290 F I R S T ;  RETURN THE ADDRESS OF THE BYTE F O L L O W I N G  

0 3 0 0  THE ONE L A S T  E N C O D E D  } 

0 3 1 0  CONST SYNC=Z96 } F I RST B Y T E  O F  E V E R Y  FRnME l i  
0320 V A R  ABSCK } T R U E  I F  AN ABSOLUTE ADDRESS I S  W ANTE D } ,  
0330 BARCNT } NUMBER OF UN I T  W I DTHS I N  FRAME ) ,  

0 3 4 0  CKSUM J HEX CHECKSUM ) ,  

0350 FRAMELEN l NUMBER OF BYTES I N  FRnME J ,  
0360 I J GENERAL-PURPOSE I NdEX J :  
0370 I NTEGE R ;  
0380 

0390 PROC W B Y T E  ( VALUE ) ;  

0 4 0 0  } W R I T E  BAR CODE F O R  8 L SB ' S OF " Vn L U E "  } 
0 4 1 0  VAR BUF o 1 :  I N TEGER ; 

0 4 2(1 BEG I N  
0 4 30 BUF : =  VALUE AND 255 i 
0 4 4 (1 FOR I : •- 1 TO 8 DO B E G I N  

0 4 5 0  W R I T E  C SPAC E o  BAR > i  I F  BUF > 1 27 THEN WRITE C DnR > i 
0 4 6 0  BUF :�  C BUF S H L  1 )  nND 2 5 5  END 
0 47(1 END i 

0480 

0 4 9 0  FUNC SCANBYTE C VALUE ) I  
0 5 0 0  } R E T U R N  THE NUMBER OF U N I T  W I DTHS NEE DED T O  W R l l E  

0 5 1 0  B A R  CODE F O R  8 L SB ' S or " VnLUE" 
0520 VAR BUF , CNT , I !  I N T E G E R i  

053(1 B E G I N  

(1540 BUF : o VALUE AND 2 5 5 ; CIH : ". (I I 
0550 F0f( I , ·- 1 TO 8 DO l<E G I N  
0560 CIH : •  CNT t 2 i  I F  B U F  > 1 2 7  T H E N  C N l  , . . CNT +l l 
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0570 l ONE SPnCE t ONE BAR o t ONE MORE BnR IF B I T  IC 1 J 
058(1 BUF : ::: < BUF SHL 1 ) fiND 2 5 5  E N D  f 
0590 SCANBYTE :• CNT EN D ; 
0 6 0 0  

0 6 1 0  B E G I N  J WFRAME l 
0620 ABSCK :• ABSFLnG nND C STnRT <• STOP > I  

0630 WRITE C CP I 1 2 l i  

0640 I F  ABSFLnG THEN WRITE C START Z ) 

0650 ELSE W R I T E  C STnRT-OR I G I N Z l i  

0660 WRITE C TA B o CP I MAX o PL O T ) ;  W B Y T E  C SYNC ) i  FRnMELEN : •  a ;  
0670 IF ABSCK THEN B E G I N  
0680 CKSUM : � < START SHR 8 )  t < START A N D  255 l i  

0690 BnRCNT :• SCANBYTE C START SHR 8 )  t SCANBYTE C STnRT > 
0 7 (1(1 E N D  
0 7 1 0  E L S E  B E G I N  CKSUM : �  D l  BAR CNT : �  0 E N D ; 

0720 IF START <= STOP THEN REPEAT 

0730 I : = H E M  [ START t FRAMELEN J ;  CKSUM : n  CKS�M t I i  
0 7 4 0  . BARCNT :=  BARCNT t SCnNBYTE C I > ; 

0750 FRAMELEN :� FRAMELEN t 1 

076(1 U N T I L  C BARCNT > MnXBAf(- 24 ) Of( C STnF�T+FRnt1ELEt< " STOf'+l ) ;  
0 7 7 0  I F  A B S C K  THEN F R A M E L E N  :=  FRnMELEN t 2 i  

0 7 8 0  C K S U M  : • 256 - C C CKSUM t FRAME I D  t FRnMELEN > A N D  255 ) ;  

0790 WBYTE C CKSUM ) ;  WBYTE C FRnME I D > i  W B Y T E  C FR AMELEN > I  
0 8 0 0  I F  ABSCK THEN BE G I N 

0 8 1 0  WBYTE C START S H R  8 ) ; W B Y T E  C START > I  
0820 FRAMELEN := FRAMELEN-2 END ; 
0830 FOR I : =  1 T O  FRAMELEN DO 

0840 WBYTE C ME M  [ START t I - 1 ] ) 1  

0850 W R I T E  C SPnCE o BAR • PLTESCnP o NORMLPRT o C P I 1 2 o  CR > ;  
0860 W F RAME :" START t FRnMELEN 

087(1 E N D ;  

0880 
0890 BEG I N  J I l l  M n i N  PROGRnM Ell 
0900 CALL C N OPR I N T > ;  I : • o ;  
0 9 1 (1 W R I T E  C F F o ' I<AR-CODE P R I NTEf( '  o C R o Cf( o ' JOI< Nl':t1E : ' > ; 

0920 W H I L E  I < 53 DO BEG I N  

0930 REnD C I P T > i  cnSE IPT OF 

(194(1 DEL : .I F  I > (I THEN BEG I N  W R I TE C I P T ) ;  I : ,- I - 1 END I 

095(1 CI\N : W H I L E  I > (I DO B E G I N  W f n T E  C DEL ) ;  I : " I - 1  END 

0960 ELSE B E G I N  
097(1 W f( I T [  C I F'T ) ;  J O B N I':NE [ I J  , .  I F' T I  I : � H U  
0980 I F  I PT • CR THEN I : • �3 J TO GE T OUT Of LOOP l END 

0990 END l CI\SE J 
1 0 0 0  E N D  } W HI L E  } ;  JOBNAME [ 5 3 J  : •  CR I 
1 0 1 0  W r n T E  ( CR r '  STI"ltn t"lDDHES S :  ' H f\EAD ( O R I C I N %) i 

1(12(1 W R I T E  ( CR ' I E N D  �[I DRESS : I ) ; f�£(\{1 ( LI'\ST B)"f £/. ) i 
1(13(1 W R I T E  C CR , '  SPEC I F Y  nr<SOLUTE ADDRESSES.? ' H 
1 0 4 0  REPEnT READ C I P T  > U N T I L  C I P T  = ' Y ' ) O f( C I f'T � ' N ' ) ;  

1 0 5(1 W R I TE C I P T  > ;  ABSF LI\C : ". C I F' T � '  )' ' > ;  

1 (1 6 (1 CnLL C PR I NT ) ;  Wf< IT E  C CP I 1 2 H I : �  - 1 1  
1 0 7 0  REPEnT I : • It l i W R I T E  C JOBNI':ME [ I J >  

1 0 8 0  UNT I L  JOBNnME [ I J  r C R ;  W R I T E  I CR > i 

1 (1 9 (> POINTER : •- O R I G i t< i  FriM1 E I D  : ,- o ;  
1 1 0 (1 REPEAT 

1 1 1 0 P O I N T E R  : r  WFRnME C PO l NT E R o LI\STBYTE l i  

1 1 20 FRI\ME I D  : n  FRnME I D+ 1 1  

1 1 30 I F  C D  • FRI':ME I D MOD 5 5 ) 1\ND < PO I N TER <� LI':STBYT E > 
1 1 4 (1 THEN B E G I N  W R I T E  C FF ) ;  I : • -·· 1 ;  

1 1 50 REF' En T I : � I i  1 ; WF� I T E  C J O BNI\1·\E [ I  J > 
1 1 60 UNT I L  JOBNnME [ I J  • C R ;  W R I T E  I CR >  E N D  

1 1 70 UNT I L  P O I N T E R > LI\STBYTE I ' 

1 1 80 P O I NT E R  : •  WFR I':ME C PO I N T ER o CI ) } WR I TE E OF F R I\ME J 
1 1 9<1 W R I T E  C FF > ;  CI\L L C NOF'R I N T  > 

1 2 (1(1 END . } MI\ I N  PROGfiMI ) 
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Here is computer 

Centronics and RS232 interfaces are 
standard. Up to 64 K (RAM). SEND FOR 

PRICE AND INFO., OR CALL TOLL FREEl 

mon itors 
g" B lack and white. Only $185. 

Aloo evolloblo In Senyo 
12" Black and white. 
15" Black and white. 

TRS-80* 

CBM 8000 
Business computer 
CBM 2001 
Business computer 

ll����������CBM 2001 
PET 
CBM 2022 

CBM Voice 
Synthetlzer 

Dual Drive 
Floppy Disk 

app le  II & II plus 

Call loday and b e  the 
first to have the most 
powerful professional 
computer in its class! 

All TRS-80 Compatible Hardware 
and Software. Call us and tell us what )II ATARI" 825 
you 

.
need! THS BO i� a t radt·t:lark of Tandy Corp. \.. Pri nter .. $799 

N 

prmt wheels and thimbles 
_ 

Huge selection for Qume, Diablo, 
NEC. Plastic or metal. .- . 
Call 1 -800-421 -0347. 

apple cards 
Hi-Speed Serial Interface Call 
Communications Interface Call 
Parallel Printer Interface Call 
Centronics Printer Interface Call 
Hobby/Prototype Call 
Integer Basic Firmware Call 
Applesoh Firmware 

Letter quality 
directional, high 
ling, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1 P440) $949. 
With Graphics 
Anadex DP9500 $144g 
OP8000 $849. 
Epeon MX 80 $645. 

Everything thai 400 has plus Basic 
Language Cartridge. 16K memory (ex
pandable lo 48K) . Only $798. � Bonu1 SK Memory Module good till �<1:'- 12/31/80. 

Alert Progl'llf11 Recorder. Only $88.95 
Atari Expansion Memory. 8K $89.95 

16K $159. 

* apple I I  
inventory control system 
The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register/audit traiL in
ventory status report, re-order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. M inimum hard
ware requirements: Apple II Plus 
with 48K, one disk drive and 80 
column printer. Available also for 
the new DOS 3.3. 

Prices subject to change without In California Call (2 1 3) 996-2252 
notice. Please allow ample lime for 

(ffi 
/VII c RO 

checks to clear. Please add OZJ/o for H shipping and handling. California 

BUSINESS WQRLDTM residents please add 6% sales tax. 
Sony, no COD. 15818 Hawthorne Blvd., 

Cooy•ogiii 1 960 MICR0 8u$•"1!$$ WO•Ic Lawndale, CA 90260 

Immediate response to your orders 
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should find it easy to adapt this routine to their own 
favorite languages and printers. Figure 1 shows the 
textually-encoded bar-code representation of a portion of 
listing 1.  

The program need not be used exclusively for software 
distribution. Transfer of data of any kind between com
puters with incompatible mass-storage devices is easy if 
the source computer can create bar code and the recipient 
can read it. In addition, cheap, compact, archival storage 
of seldom-used information is possible if the length of 
files and frequency of use are such that entry via the 
wand is not unreasonably tedious. 

Lest there be any doubt about the suitability of this 
program for use in software distribution, I will conclude 
by mentioning a recent experiment. I produced the bar
code listing (partially reproduced in figure 1) and 
photocopied it on a high-quality electrostatic 
photocopier . Both the original and the copy were 
scanned five times with the bar-code wand. I counted the 
number of passes needed to read each line and calculated 
the average . For the original and the copy, 1.1 and 1.3 
passes with the wand sufficed to obtain a good read. 
Total time to enter the code ranged from 10 to 15 
minutes, but this time could be decreased if a portable 
drafting tool or a T -square were used instead of a ruler to 
guide the wand across the page. The most time-con
suming step in the entry process involved alignment of 
the ruler. Clearly, it is perfectly feasible to use this 
method to distribute machine-readable code on paper. • 

References 
1 .  Budnick, K. Bar Code Loader. Peterborough NH: BYTE Books, 
1 977. 
2.  Chung, K-M and H Yuen. "A Tiny Pascal Compi ler, Part 1: The 
P-Code I nterpreter ," September 1 978 BYTE, page 58. Republished in 
The B YTE Book of Pascal. B W Liffick, editor.  Peterborough NH: 
BYTE Books, 1 979, page 59.  
3.  Helmers ,  Carl. "Bar Codes, Revisited . . .  ,"  Apr i l  1 980 BYTE, 
page 6. 
4. Louis, G. "Tiny Pascal in 8080 Assembly Language, "  Ju ly 1 979 
BYTE, page 1 7  4. Republished in The B Y TE Book of Pascal. Blaise W 
Liffick, editor. Peterborough N H :  BYTE Books, 1 979. 

BYTE's Bugs 

Upside-Down 
Static Phoneme 

Right in the middle of "Ar
ticulate Automata," there's 
an upside-down vowel spec
trum! (See photo 3, page 170, 
February 1981 BYTE. )  

Richard T Gagnon 

R T Gagnon Associates 

210 W Tienken 

Rochester MI 48063 

Mr Gagnon is correct: our 
phoneme spectrum was in
verted. Thanks for setting us 
upright . . . . CM • 



A year ago, the course for Marot 
Software Systems, Inc. was clear. 
We were on our way to becoming 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the application software 
that brought out the best in micro
computers. That was our course . . .  
and, i n  all modesty, we were most 
successful. 

Here's the hardware 
we now distribute: 

ONYX -Extremely powerful and reliable 
5-user Z80-based micro, with 1 0 or 20 
Mb hard disk and integral tape sub
system. Also available: 1 6  bit Z8000 
operating UNIX™ Version 7, with up to 

The marketplace told us of the 
need for support, too. Of the gap 
that existed in matching hardware, 
operating systems and software to 
appl ication requirements. And of the 
need for assistance in evaluating 
options available to meet those 
requirements. 

So, we thoroughly searched and 
found the best hardware we could 
d istribute. 

That's when something funny 
happened. The dealers, consultants 
and computer users with whom we 
had relationships began asking 
and then demand ing - that we at 
Marot apply our expertise and 
follow-through to the supply of 
reliable, quality-oriented hardware 
and complete computer systems. 
Systems that could solve specific 
problems in data -based manage
ment and analysis for business, law, 
medicine, science and government. 

1 Mb RAM for as many as 8 users. 1 0 
or 1 8  Mb hard disk with integral tape 
subsystem and additional storage 
available. 

ALTOS -Cost-effective floppy disk 
system, 208 K RAM for up to 4 users. 
Expansion to 58 Mb hard disk with tape 
backup available. 

As a resu lt, Marot Software 
Systems, Inc. has become Marot 
Systems, Inc. It's the one company 
you can rely on to handle total 
computer needs: from hardware, 
software, operating systems and 
support to total computer solutions. 

If you' re a computer dealer or a 
computer consu ltant, Marot's total 
backup and support could be the 
special something you need to make 
your operation grow. Cal l or write 
us today. 

r---- - - - - ·  
1 
I 
I 
I 
I 
I 

Here are the products distributed by 
Marot Systems, Inc. Please check 
items of interest and return this 
coupon to: 

Marot Systems, I nc. 
310 Madison Avenue, Suite 408 
N ew York, New York 1 0017 
(21 2) 661 -8550 
TWX 71 0-581 -2477 

MAROT SYSTEMS I YOUR EASTERN SOURCE 
Software Hardware 

o MAGIC WAND™ - The most usable full- D ONYX I feature word processing system with D ALTOS 
extremely powerful text-formatting features. D CORVUS HARD DISKS - 1  0 or 

D MAROT'S MAIL lNG LIST PROGRAM - 20 Mb, available for many I Maintains up to 65,000 entries computers including Tandy's 
in zip and name order, by ISAM files . TRS- 80® Mod I I  

D COMPLETE BUSINESS PACKAGES - In D PERKIN-ELMER TERMINALS 

Please send me more information on accounts receivable, accounts payable, D XEROX® PRINTERS 
standard ANSI '74 COBOL. Five module D TELEVIDEO® TERMINALS I the following: general ledger, payroll , order entry/inventory 

Operating System plus financial modeling and job costing. 1 am a o computer dealer I 0 OASIS® - The mini-like single D ES0-1 TM - Time and bil l ing system for the o computer consultant 
and multi-user machine- legal profession. o computer user 
i ndependent operating system D MAROT'S OFFICE APPOINTMENT 
for zao commercial applications SCHEDULER - Maintains complete office I and serious programmers. diary, with ability to compare schedules. 

Name ____________________ Title _________ ES0-1 is a trademark of Micro 
Information Systems. Inc. 

I 'Company TRS-80 is a trademark of Tandy Corp. I OASIS is a product of Phase One 
Address----------------------------- Systems. 

MAGIC WAND is a trademark of 
City/State/Zip Phone ( ) ------- Small Business Applications Inc. 

· - - - - - - ---- - -- - - ·  
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HOW TO MAKE THE STARWRITER 25 WORD· PROCESSING PRINTER COMPATIBLE WITH YOUR 
APPLE, PET, Tl\5·80, OR BUSINESS SYSTEM: 

The Starwrlter'M Daisy Wheel 
25 cps printer. 

There's one big difference between the 
Starwriter 25 and most other letter-quality 
printers: 

About a grand. (Less. )  
And yet it has some features-like painless 

interfacing-that are hard to find at any price. 
For instance: 

Using a 96-character wheel, the C. Itoh 
Starwriter 25 produces excellent letter-quality 
printing on three sharp copies with up to 163 col
umns, and offers the most precise character
placement available for outstanding print 
performance. 

The Starwriter 25 comes complete and ready
to-use, requiring no changes in hardware or soft
ware. It uses easily available, Diablo-compatible 
ribbon cartridges and daisy wheels, and is "plug
in" compatible with a wide variety of systems. 

It also comes with a 3-month warranty from 
C. Itoh on parts and labor; supported by one of 

the best service organizations in the industry. 
It can be yours for about $1, 895. See your 

nearest dealer for details. 

- - - - - - - - - - - - - - - - - 1 
Leading Edge Products. Inc.. s-s 1 
225 1\.lmplke Street. 1 
Canton. Massachusetts 02021 1 
Dear Leading Edge: I 
The idea of saving $1, 000 doesn't bother me, so 1 I'd like to see my nearest dealer for details. I Now, if l j ust knew who he was . . .  

Name __________________________ _ 

Title ---------------------------

Company ______________________ ___ 

Street---------------------------

City _________________________ _ 

State ---------------- Zip ______ _ 

Phone: Area Code ___ No. -----

I 
I 
I 
I 
I 
I 
I 
I 
I 

- - - - - - - - - - - - - - - - - · 

LEADING EDGE: 
Leading Edge ProductJ� Inc. , 225 Turnpike Street, Canton, Massachusetts 02021 

DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833 
In Massachusetts, call collect (617) 828-8150. Telex 951-624 

Dealers, see us at the NCC show, Booth No. 5720/5722. 
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STEP #�. PWG IT IH. 
(THERE IS NO STEP #2. ) 

� 
. 

' ,· ' . . \ �- �·-
\ . - .,_ . , . , . - . ·- • • - . • ' � \ • • � 1 .  • 

. - ' 

APPLET.M. 

' PETT.M. 

TRs-ao�·M· 

ETC. 
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for 
TRS·80 Models I & I l l  

SuperSoft LISP al lows the TRS-80 t o  become 
a complete Art i f ic ial I n te l l igence laboratory ! It  
is the tool that takes you to the front ier  of Com
puter Science. 

The Su perSoft LISP is a complete and full i m 
p lementat ion .  ( I t  i s  N O T  a su bset ! )  I t  contai ns 
an effic ient  garbage col lector which opt i m izes 
the usage of user RAM, and su pports the 
TRS-80 g raphics.  Below are som e  feat u res: 

• Runs in 16k level I I  (with only 6K overhead) 
• Ful ly i mplements atom property l i st structure. 
• PROG is supported. 
• FUNARG device is implemented. 
• Efficient garbage col lect ion.  
• Complete with LISP ed itor and trace. 
• Al lows complete range of s ing le precis ion 

n umeric data. 
• Works with old as wel l as new ROMs. 
• Contains 97 functions. 
• Sample Programs. 

The LISP package i s  suppl ied o n  tape or 
d iscette .and with a comp lete user man ual . 

cassette versio n :  
(req u i res 1 6 K  l evel I I ) 

D isk versio n :  
(req u i res 1 6 K  d isk) 

(manual on ly :  $1 5.00) 

$75.00 

$1 00.00 

All Orders and General I nformation: 
S U P E R SO FT ASSOCIATES 
P.O.  BOX 1 628 
CHAMPAIG N, IL 61 820 
(21 7) 359-2 1 1 2  
Technical Hot Line: (21 7) 359-2691 
(answered only when technician is available) 

SuperSoft 
First in Software Technology 

TRS-80 TRADEMARK TANDY CORP 
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System Notes 

Faster BASIC for the 
Ohio Scientific 

John A Sauter, Department of Biochemistry 
5426 Med Sci I, University of Michigan, Ann Arbor MI 48109 

"I don't believe it !  The guy who wrote this program 
didn't know what he was doing. "  How many times have 
you seen a program and said that? Well, I never thought I 

. would say it while looking at the Microsoft multiplica
tion routines written for Ohio Scientific's BASIC. 

Multiplication routines written in software are slow, 
especially when accurate to 9 digits. Programmers are 
always trying to optimize mathematical routines for 
speed. That's why I was surprised that the main loop for 
the multiplication routine contained line after line of inef
ficient instructions . 

To comprehend the problem, you need to understand 
how a software multiplication routine works . For 
multiplication of large numbers, the process is similar to 
the longhand method taught in school . The two numbers 
to be multiplied, the multiplier and the multiplicand, are 
stored in the floating-point accumulator and the alternate 
floating-point accumulator, respectively. These ac
cumulators are usually 4 to 5 bytes in length and 
preferably located in page 0 memory. The low bit of the 
multiplier is checked to see if it is set: if it is, the multipli
cand is added to the product (initially 0); if it is not, no 
addition occurs. 

Next, both the multiplier and the product are shifted 1 
bit right (or, alternately, the multiplier is shifted right and 
the multiplicand is shifted left) and the low bit on the 
multiplier is checked again. This process is repeated for 
each bit in the multiplier. Four bytes are required for 9 
digits of precision: a great deal of bit shifting must go on. 
In fact, the bit shifting uses most of the time required for 
a multiplication routine. 

Fortunately, there is a convenient instruction in the 
6502 microprocessor for shifting several contiguous bytes 
1 bit to the right .  The ROR instruction shifts a byte 1 bit 
to the right, with the carry shifted into the high-order bit, 
and the low-order bit of the byte shifted into the carry . 
Successive executions of the ROR instruction on con
tiguous bytes will shift all of the bytes 1 bit to the right, 
with the low bit of J byte shifting into the high bit of the 
next. 

Listing 1 contains a portion of the Microsoft multipli
cation rou tine for the 6502. It is part of the routine that 
shifts the product 1 bit right .  This sequence is repeated 
four more times in the subroutine, and requires a total 
time of 85 JJ.S (with a 1 MHz clock rate while assuming 



High resolution, dot 
addressa ble graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 

Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today.' 

"Q.T."  cover reduces noise 
to an office comfort leve l .  
This is a n  optional feature 
to our standard sound dead
ening case.  

1 K  standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer a l lows a 1920 
character dump to the 
printer freeing the CRT. 

The Features 
I ntegrated Paper Hand ling System Letter Qua l ity Capa bil ity 
Dual tractor/friction feed al lows use of pin feed, The 88G provides a selectable 1 1  x 7 serif style 
roll or single sheet paper. dot matrix for correspondence printing . 

Versatile I nterface 
Data input from most computers can be sup
ported by the 88G . RS232C serial and Cen
tronics® type paral lel  is standard . Options can 
be added for current loop, IEEE 488 and high 
speed serial inputs . 

Cost Effective 
The 88G has more features than any other 
impact printer in its price class. F irst compare 
the qual ity of the 88G , then compare the price 
-the 88G wins! Single u nit price is less than 
$ 800 . 

"Optional � .. IIIII I Micro Peripherals ,  Inc. 4426 South Century Drive Salt Lake City, Uta ll 84107 (80 1 1  263-308 1 I 8 The P rinter People 

Cal ifornia VITEK 17141  744-8305 Colorado PLS Associates 13031 773-1218 Florida GMI Distributors 13051  894-3354 I l l inois Coombs & Associates 
13121  298-4830 Massachusetts Eastmark 16171  449-0050 M innesota Bohlig & Associates 16121  922-70 1 1  New Jersey Hansen & Hughes 1 20 1 1  
652-7055 Oregon Microwave 15031620-8150 Utah PLS Associates 18011466-8729 Type-A-Line 1801 1521-5310 
International England Russet Instruments. Ltd. 107341 868147 Telex: 849721 Phoenix Sigma International 16021 994·3435 Telex: 1 65-745 
Sigma France IER Tel.  333.67 .81  Telex: 620-289 Canada Norango 14161 449-276 1 
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Listing 1: Section of the multiplication routine from Microsoft's 
disk BASIC, written for Ohio Scientific computers. This section 
can be replaced with a single ROR instruction (ROR $73, where 
the dollar sign denotes a hexadecimal 73).  The replacement ac
complishes the same task in much less time. 

LOC CODE MNEMONIC TIME (US)  

1 9 4 6  A 9  8 0  LDA # $ 0 0  2 

1 9 48 90  02 BCC $ 1 9 4 C  3 
1 94A A9 8 0  LDA i $8 0  2 
1 94C 46 73 LSR $73 5 
1 9 4E 0 5  73 ORA $ 7 3  3 

1 950  8 5  7 3  STA $ 7 3  3 

that, on the average, the instruction at hexadecimal 194A 
is executed only half of the time) .  This sequence is also in 
a loop that is repeated for all 8 bits of a multiplier byte, 
requiring a time of 680 p.s for each subroutine call. 
Finally, the subroutine is called four (sometimes five) 
times for each floating-point multiplication. Thus, a total 
of 2 .72 ms is used for each floating-point multiplication. 
However, the entire listing can be replaced by the single 
instruction (ROR $73) .  This instruction requires only 5 p.s 
to execute, for a total time of 800 p.s for each floating
point multiplication: a saving of 1 .92 ms for each call to 
the multiplication routine. 

My own tests with the changes have indicated that 
BASIC requires approximately 4 .9 ms to complete a 
floating-point multiplication on a 9-digit number, 
whereas with the changes, it takes only 3 .1  ms. This is an 
increase in speed of 37 % !  

Listing 2: Part of a routine accessed by the addition and sub
traction routines in Ohio Scientific's disk BASIC. This section 
can be replaced by the single instruction ROR $02,X. 

LOC CODE MNEMONIC TIME ( uS )  

1 8 5 4  A9 0 0  LDA 1 $ 0 0  2 

1 8 5 6  90 0 2  BCC $ 1 8 5 A  3 
1 8 58 A9 8 0  LDA # $ 8 0  2 
1 8 5 A  56 02 LSR $ 0 2 , X  6 
185C 1 5  0 2  ORA $ 0 2 , X  4 
1 8 5 E  95 0 2  STA $ 0 2 , X  4 

Other routines that access the multiplication routines 
also execute more rapidly . For instance, the logarithm 
routine takes approximately 34 .8  ms to complete a 
9-digit logarithm; with the changes, it takes only 
21 .9 ms. This is also an increase in speed of 37% . 

Similar mistakes were found in a section of the nor
malization routine (starting at hexadecimal 1854) 
accessed by the addition and $Ubtraction routines (see 
listing 2) .  This sequence is repeated two more times . It 
can all be replaced by the instruction ROR $02,X. 
Another interesting section of the routine occurs at hexa
decimal 1879 (see listing 3) .  This can be replaced by the 
instruction ROR A, which takes only 2 p.s to execute. The 
actual increase in speed for the addition and subtraction 
routines with the changes installed was too difficult to 
measure since the routines are fairly rapid compared to 
the BASIC loops and other program segments used to test 

From Ballet on Broadway . 
to Bil l iards in  Da llas . . .  

people are finding unique ways to use the Powerful SciTronlcs REMOTE CONTROLLER 

$1 59. 

$1 59. 

Whether it's the intricate lighting for a Broadway Ballet or the sim
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

Here 's  Why: 
Ia Controls 256 BSR remote switches-not just 1 6  

Ia Hardware d riven-req u ires min imum software 

Ia No u ltrasonic l ink-prevents erratic operation 

Ia No BSR command modu le  necessary S-1 00 CONTROLLER BOARD 
S-1 00 REAL TIME CLOCK BOARD 
ENCASED CONTROLLER 

(TRS-80, Apple II etc . )  
$184. Real Time Clock gives Remote Controller an added dimension! 

ENCASED coNTROLLER & REAL Real Time Clocks are now avai lable to make you r remote control ler even more 
TIME CLOCK (TRS-80, Apple 11 etc) · $269. powerful . The RTC feature al lows for energy consumption schedu l i ng , event 

APPLE 1 1  CLOCK BOARD $1 29. schedu l ing  and much more . Your imagination is you r only l imitation when it comes 

S . 
to the ways which this RC/ RTC combination can be u sed . 

Send check CITronics I nc.  
o r  money 
order to: 

523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 1 8015 
(215) 868-7220 

Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD's accepted. 
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Real Time Clocks feature: 
Ia Lithium battery back-up 
Ia Crystal controlled accuracy ( .002%) 
Ia Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 
Ia Complete software in BASIC to Set and Read clock 

Circle 360 on inquiry card. 



LOWEST PRICE - BEST UALITY 
NORTH STAR 

North Star Horizon 2 

2-5Y4 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 

1-----��iii.l List :O�: $2274 
POWERFU L NORTH STAR BASIC FREE 

SU PERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED 
HORIZON-1-32K-DOUBLE DEN 
HORIZON-2-32K-QUAD DENSITY 
HORIZON-2-64K-QUAD + HARD DISK 

LIST 
$2695 

3595 
9329 

HORIZON RAM ASSM 1 6 K  = $389. 
HORIZON RAM KIT SALE! 1 6K = $3 1 4  
HORIZON DISK DRIVE SALE DOUB DEN SAVE! 
NORTH STAR HARD DISK 1 8 M b  4999 
PASCAL-PLUS 1 4,1 8 OR 36 DIGIT PRECISION 

ONLY 
$1 980 

2674 
7 1 49 

32K = $579 
32K = $469 

3 1 5  
$3929 

249 

SU PERB RAI N 

SU PERBRAIN QD 64K 

List $3995 only $2995 

ZENITH 

List $2895 only $2299 

ERM I NALS Z-1 9 $725 
INTERTUBE I l l  
DIP-81 PRINTER 

only $725 
only $395 

MICROTEK $675 

NEC PRINTER $2569 

TRACTOR, THIMBLE, RIBBON 

l nterSystems 
ITHACA I NTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O-with interru pts 
FDCII Disk Control ler 
20 slot motherboard 

List $3595 You Pay Only $2795 
PASCAUZ + THE FASTEST PASCAL $375 

GET READY FOR ITHACA'S Z-8000 
8086 1 6  BIT CPU & SUPPORT CARD SEATTLE $575 

MORROW 8' '  DISK 
DISCUS 2D + CP/M® 600K ONLY $938 

DISCUS 2 + 2 + CP/M® 1 .2 MEGA B.  $ 1 259 

ADD DRIVES 2D = $650 2 + 2 = $975 

20-DUAL + CP/M® O N LY $1 555 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CPJM® IS INCLUDED! 

SAVE ON MEMORY AND PROG RAMS 
SYSTEMS MEMORY 64K A & T 4mHz 

$599 

SYSTEMS MEMORY 64K BANK SELECT 

$789 

CENTRAL DATA 64K RAM $599 

ITHACA MEMORY 8/16·blt 64K $845 

SEATTLE MEMORY 8/16 BIT 1 6K 4Mhz 

$275 

SSM KITS Z·80 CPU $221 

VIDEO BRD V83 4Mhz $412 

RCA·COSMAC VP·1 1 1  99 RCA·COSMAC 

VP-7 1 1  $199 

COLOR! RAINBOW 385 

SPECTRUM $289 
EZ-80 Machine Language Tutor $25 

EZ·CODER Translates English to BASIC 

$71 

ECOSOFT FULL ACCOUNTING PKG 

$315 

BOX OF DISKETTES $29 

ANADEX PRINTER DP·950Q.1 $1349 SECRETARY WORD PROCESSOR 

CAT NOVATION MODEM $169 The Best! $99 

TARBELL DISK CONTROLLER DO $445 TEXTWRITER Ill Book Writing Program 

ECONORAM 2A8K ASSM $179 $ 1 1 2  

NSSE 1·22 & POt TERRIAC PROGRAMS GOFAST NORTH STAR BASIC Speeder 

ONLY $10. EACH Upper $71 

NORTHWORD 294 MAILMAN 234 Which Computers are BEST7 

INFOMAN $364 BROCHURE FREE ·, 

North Star Documentation refundable 
TARBELL COMPUTER-PHONE 

w/HRZ $20 
AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square American [?J] Computers 
91 9-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 9 1 9-883-1 1 05 

® CP/M Is a registered trademark of Digital Research, Inc. 
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Listing 3: Section from the normalization routine used by the 
addition and subtraction routines in Ohio Scientific's disk 
BASIC. This section can be replaced by the instruction ROR A .  

LOC CODE MNEHONIC TIME ( US)  

187 9 08 PHP 3 
187A 4A LSR A 2 
1 8 7 B  2 8  PLP 4 

187C 9 0  0 2 BCC $ 1 8 8 0  3 
1 8 7 E  0 9  8 0  ORA # $ 8 0  2 

1 8 8 0  C8 !NY 

them. I did notice that BASIC testing loops often 
executed approximately 10 % faster with the changes. I 
attribute this to the faster addition routine. 

I suspected that the division routines would also con
tain errors, but di!!covered that the ROL instruction was 
used wherever it was needed. (The ROR instruction isn't 
necessary in division. )  

I immediately contacted Ohio Scientific and Microsoft 
to inform thetn of the problem. Both replied with an ex
planation that restored my faith in big-name software 
companies . Apparently, earlier versions of the 6502 
microprocessor did not include an ROR instruction, but 
as customer demand grew, MOS Technology incorpor
ated an ROR instruction in later versions of the 6502 . Un
fortunately, some of the earlier Ohio Scientific computers 
had already been sold with the old microprocessor. 
Therefore, Microsoft wrote its BASIC without any ROR 

instructions to make the software compatible with the 
earlier versions of the computer. Listings 1 ,  2, and 3 are 
actually macro expansions of the ROR instruction. 
[Macros are one-line pseudoinstructions placed in an 
assembly-language source listing. When processed, they 
are replaced by a (predefined) set of assembly-language 
instructions and assembled into machine lan
guage . . . .  GW] Microsoft assured me that this was done 
only for the KIM and Ohio Scientific computers. All 
other versions of 6502 BASIC were written using the 
ROR instruction. 

For those who have later versions of Ohio Scientific 
computers and don't have BASIC permanently stored in 
read-only memory, there is a way to change Ohio Scien
tific's disk BASIC to use the ROR instruction. If you are 
using the OS-650 disk operating system; the program in 
listing 4 will permanently change your BASIC for 8-inch 
disks. It simply loads a part of the BASIC interpreter into 
memory, POKEs in the required changes, and stores the 
changed code back on disk. For 5-inch disks, statement 
80 should be changed to read: 

80 DISK! "CA 4200 = 03,1'' 

and statement 150 should be: 

150 DISK ! "SA 03, 1 = 4200/8" 

THUNDERCLOCK PLUS™ PUT TIME AND REMOTE 
CONTROL IN YOUR APPLE II 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real-time clock/calendar and an interface for the popular BSR X-10 Home Control System. 

The THUNDER CLOCK clock/ calendar makes accurate time and date available to your programs: month, date, day-of-week, 
hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off • for up to four years before battery replacement. 
On-card 1K firmware makes reading or setting the time easy from APPLESOFI or INTEGER 
BASIC, PASCAL, or assembly language programs. And it provides software selectable 
interrupts at any of three rates: 64, 256, or 2048 interrupts/second. 

THE PLUS 
Add THUNDERWARE'S X- 1 0  ULTRASONIC INTERFACE OPTION to your 
THUNDERCLOCK and your programs can send all 22 BSR X- 1 0  commands so you can 
remotely control lights and appliances. A full 128 dim/bright levels. And a powerful disk 
software package! The THUNDER WARE SCHEDULER software lets you create schedules to 
control lights, appliances, security systems, or almost any other electrical device. The software 
includes: SCUTIL- the SCHEDULER utility that lets you make or change a schedule, and SCHED· executes your schedules in 
real-time using the THUNDERCLOCK. SCHED runs in the 'background' so you can run other programs in the •foreground'. 

The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 
software package, and good documentation! 

Available through your dealer. 

BSR X·IO is a trademark of BSR (USA) LTD. 

APPLE II is a trademark of APPLE COMPUTER. INC 
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Suggested retail prices: 
THUNDERCLOCK PLUS ...•............•.. $139 
Clock/calendar card with batteries and 
user's manual 

X· 1 0  INTERFACE OPTION ................. $49 
BSR X· 10 Ultrasonic interface, disk with 
SCHEDULER SOFrW ARE & demos, and 
user's manual 

PASCAL SOFrWARE ............................ $29 
Disk with PASCAL interface for clock and 
X-10 interface, and user's guide 

MANUALS ONLY, each .......................... $5 
California residents add 6% 1ales tax 

If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 

ORDER TOLL FREE (VISA/MC) CALL: 
800·227·6204 EXT 307 (Outside California) 
800-632·2 1 3 1  EXT 307 (California Only) 

OR WRITE TO: 

. THUNDERWARE INCORPORATED 
P.O. Box 133 22, Oakland, CA 94661 
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c 
that's destined be 
the head of the dass! 

The Monroe Educational Computer 
What takes the Educational Computer to the head of  the 
class is that so many of  i ts  "standards" wind u p  as costly 
"extras" on other microcomputers. Featu res l i ke:  

• 96K ot system RAM including 32K of user RAM 
• over 320,000 bytes of bui lt-in flex ib le disc storage 
• typewriter-style upper and lower case keyboard, 10-

key numeric pad 
· 

• 8-key row of user-definable keys provid ing 1 6  
additional keyboard functions 

• extended BASIC languag e  
• three serial RS232 ports for commun ications, 

printers and peripherals 
• high and low resolution color graphics with color text 

Monroe g ives you much more than hardware. You wi l l  
have access to a ful l-range, Monroe-developed, 
software l ibrary that makes th is computer so versa-
tile, so powerful, it will serve educational needs from 
primary to secondary to college levels ! 

With Monroe, you' l l  never be left alone with a computer and 
nowhere to go for help. The Educational Computer will be sold,  
leased, serviced and personally installed through Monroe's 350 
branch offices nationwide. 

For ful l  detai ls ,  f i l l  out the cou pon and send to Monroe 
Education Center. 

Circle 272 on inquiry card. 

[E MON ROE 
Litton Systems For Business 
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Monroe Systems For Business 
The American Road 
Morris Plains, NJ 07950 

All.: Monroe Education Center 
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OS-9 TM MULTIPROGRAMMING 
OPERATING SYSTEM 

rue multitasking, real time operating system for 
timesharing, software development, database, 

process control, and other general applications. 

This versatile OS runs on almost any 6809-based computer. 

• UNIX'" -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in
dependent and expandable. 

• Powerful "shell" command interpreter features: 1/0 
redirection, multiple job stream· processing, and more. In
cludes a complete set of utility commands. 

• OS-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers. 

• OS-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 

O OS-9 Level Two $495 * 0 Level One $ 195 

BASIC09 TM PROGRAMMING 
LANGUAGE SYSTEM 

E xtended BASIC language compiler/interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally-modified 

PASCAL programs. 

• Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

• Additional control statements for structured 
programming: IF . . .  THEN . . .  ELSE, FOR . . .  NEXT, 

REPEAT . . .  UNTIL, WHILE . . .  DO, LOOP . . .  ENDLOOP, 

EXITIF . . .  ENDEXIT. 

• Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 
9 digit floating-point, string and boolean. 

• Runs under OS-9 '" Level One or Level Two. 0 $ 195 * 

OTHER OS-9 ™ FAMILY SOFTWARE 

• Stylograph '" Screen-Oriented Word Processor 

• Interactive Assembler • Macro Text Editor 

• Interactive Debugger 

BAS!Cjl9 and OS-9 are trademarks of Microware"' and Motorola. UNIX is 
a trademark of Bell Laboratories. • Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Micro ware"' for specific availability. 

For compatible hardware see GIMIX ad page 142. 

MICROWARE® 
Microware Systems Corp., Dept. 82 
5835 Grand Avenue, Des Moines, Iowa 50304 
(515) 279-8844 • TWX 910-520-2535 
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I have not been able to test these changes for the 5-inch 
systems, and I suggest that you exercise caution in using 
them. For systems that use the OS-65U operating system, 
the program in listing 5 should be used to change your 
BASIC . 

Ohio Scientific often boasts of supporting the fastest · 
BASIC of any of the popular personal computers, and it 
can give you a great sense of satisfaction to make i t  run 
even faster. I have run BASIC with these changes for four 
months and have noticed that all of my programs run 
faster than before, especially those loaded with 
mathematical equations. If you decide to incorporate 
these changes into your system, I suggest that you first 
try them on an old copy of your operating system to en
sure that the changes work on your computer. • 

Listing 4: Program used with the OS-65D operating system and 

8-inc/1 disks. Beginning at hexadecimal location 4800, the pro

gram loads a portion of BASIC into memory, then POKEs the 

appropriate ROR instructions into the mathematical routines 

and stores the revised BASIC back on the disk. 

10 REM D I SK BASIC CORRECTION ROUTINE . OS-6 S D ,  8 "  D I SK S  
2 0  DATA 1 1 8 , 2 , 1 1 8 , 3 , 1 18 , 4 , 1 0 4 , 1 0 6 , 2 0 0 , 2 0 8 , 2 3 2 , 2 4 , 9 6  
3 0  DATA 1 0 2 , 1 1 S , 1 0 2 , 1 1 6 , 1 0 2 , 1 1 7 , 1 0 2 , 1 1 8 , 1 0 2 , 18 9 , 1 S 2  
4 0  DATA 7 4 , 2 0 8 , 21 4 , 9 6  
S O  REM SET U P  TOP O F  ME!·lORY TO $ 4 7 F F  
6 0  POKE 1 3 2 , 2 S S  : P O K E  1 3 3 , 7 1  : POKE 1 2 8 , 2 S S  : POKE 1 2 9 , 7 1 
70 REH CALL IN A PORTION OF BASIC TO $ 48 0 0 
8 0  D I SK ! "CA 4 8 0 0 =0 4 , 1 "  
9 0  A1=18 S 1 6  : REM 1 8 S 1 6  = $ 48 S 4  
1 0 0  A2=1 8 7 S8 : REM 1 8 7 S8 = $ 4 9 4 6  
1 1 0  RE�l POKE I N  THE CORRECTED CODE 
1 2 0  FOR I=O TO 12 : READ D : POKE A1+ I , D : NEXT I 
1 3 0  FOR I=O TO 1 4  : READ D : POKE A2+ I , D : NEXT I 
1 4 0  RE�l SAVE THE CORRECTED BASIC BACK ON D I SK 
1 S O  D I SK ! " SA 0 4 , 1 =48 0 0 / B "  
16 0 END 

Listing 5: Program used with the OS-65U operating system. 

This program does the same thing as listing 4, but begins at 

hexadecimal location 7800. 

1 0  RE�I D I SK BASIC CORRECTION ROU T I NE . OS- 6 5 U  
2 0  DATA 0 , 3 6 , 0 , 0 , 0 , 2 , 0 , 1 2 0  
3 0  DATA 1 1 8 , 2 , 1 1 8 , 3 , 1 18 , 4 , 1 0 4 , 1 0 6 , 2 0 0 , 2 0 8 , 2 3 2 , 2 4 , 9 6  
4 0  DATA 1 0 2 , 1 1 5 , 1 0 2 , 1 1 6 , 1 0 2 , 1 1 7 , 1 0 2 , 1 1 8 , 1 0 2 , 1 8 9 , 1 S 2  
SO DATA 7 4 , 2 0 8 , 2 1 4 , 9 6  
6 0  RE�l SET UP U S R  FUNCTION AND PUT AND GET ROUTINES 
70 POKE 8 7 7 8 , 1 92 : POKE 8 7 7 9 , 3 6  
8 0  POKE 9 4 3 2 , 2 4 3  : POKE 9 4 3 3 , 4 0  
9 0  POKE 94 3 S , 2 3 2  : POKE 9 4 3 6 , 4 0 
1 0 0  REM D I SK ADDRESS = $ 18 0 0  + $ 0 C O O ,  NUMBER OF BYTES = $ 0 2 0 0  
1 1 0  REM RA!1 ADDRESS = $ 7 8 0 0  
1 2 0  CB=98 8 9  : FOR I = 1  TO 8 : READ D : POKE CB+ I , D : NEXT I 
1 3 0  RE!1 CALL IN A PORTION OF BASIC TO $ 7 8 0 0  
1 4 0  ER=USR( O J  
1 6 0  A1=3 08 0 4  : REM 3 08 0 4  = $ 7 8 S 4  
1 7 0  A2=3 1 0 4 6  : REM 3 1 0 4 6  = $ 7 9 4 6  
1 8  0 RE!1 POKE I N  T H E  CORRECTED CODE 
1 9 0  FOR I=O TO 1 2  : READ D : POKE A1+ I , D  : NEXT 
2 0 0  FOR I=O TO 14 : READ D : POKE A2+ I , D  : NEXT 
2 1 0  REM SAVE THE CORRECTED BASIC BACK ON D I SK 
2 2 0  ER=USR ( 1 )  : CLOSE 
2 3  0 END 



M ICRO BYTE I NTRO DUCES 
MORE P RO FIT FO R YO U R  BOTTO M LI N E  

32K STATIC M EMORY BOARD 
•Fu l ly  S100 bus compatible, IMSAI, SOL, ALTA I R, ALPHA M ICRO 
•Uses Intel low-power 2141 L-4 4Kx1 Static. RAM 
•2 MHz or 4 MHz operation 
•Gold contacts for higher rel iabi l i ty 
•Thermally designed heat s ink (board operat i ng temperature 0-70 "C) 
•Commercially designed power bus; 7 ground bus bars; 0.1 uf 
decoupling capacitors 

•Ful ly tri-state buffered 
•Inputs fully low-power Shottky Schmitt Trigger buffered on al l  

address and data l ines 
•Phantom is jumper selectable to pin 67 
• Each 4K bank addressable to any 4K slot within a 64K boundary 
•4K hardware or software selectable 
•One on-board 8-bit output port enables or disables the 32K in 4K blocks 
•Selectable port address 
•4K banks can be selected or d isabled on power on c lear or reset 
•Wi l l  operate with or without front panel 
•Compatible with Alpha M icro, with extended memory management 
for selection beyond 64K 

•No DMA restriction 
•Low power consumption 800mA 
•Ful ly  warranted for 120 days from date of shipment 

Z·80AII·O 
•A complete single board Z-80A CPU with serial/paral le l  interface 
• Ful ly compatible with the proposed I EEE S-100 Bus Standard 
•Z-80A CPU (4MHz version of the Z-80) 
• 158 i nstructions-superset of and upward compati ble from the 
8080's 78 instructions 

•Up to 4K of on board Eprom with optional Z-80 monitor program -
1 K(2708), 2K(271 6) or 4K(2732) 

•Ful l  vectored interrupt capabi l i ty 
•2M Hz or 4MHz operation is  jumper selectable 
•Selectable auto-wait state insertion for extending M 1 " ,  MREQ*, 

IORQ * and/or on board ROM 
•Dual RS-232 serial 1 /0 ports using the Z80A-DART with individual 

baud rate selection (16 baud rates from 50-19,200 baud) 
•Up to 24 bit  parallel 1/0 port-ful ly  programmable Intel 8255A 
•Up to 8 separate counter/timers using 2 Z-80A CTC 

Circle 253 on i nquiry card. 

DISK CONTROLLER 
•DMA to with in 16M byte of memory 
•State-of-the-art NEC765 LSI Control ler 
• I EEE-S100 compatible 
•DMA arbitration allows use of mult ip le boards within a system 
• PLL data recovery for totally rel iable operat ion 
•Write pre-comp switched at m id-disc for rel iable double density 

operation 
•Supports up to four (4) drives 
•Power On, Power Off or Reset deselects drives to avoid 
damaging f i les 

•Drive deselect T ime Out, deselect drives not in  use 
•Single or double s ided operation 
•Single density/double density operation 
•8" standard drives 
•Separate Vee supply for data recovery to e l im i nate possible noise 

problems 

64K DYNAM IC RAM BOARD 
•Ful ly S-100 bus  compatible/Alpha Micro compat ible 
•64K x 8 bit  dynamic RAM 
•Low power: + 8VDC @ 700 ma 

+ 1 6VDC @ 1 00 ma 
- 1 6VDC @ 25 ma 

•Bu i l t-in-parity with LED ind icator and vector i nterrupt 
•Memory addressable in four 1 6 K  banks 
• H idden refresh 
•Gold contacts for h igh rel iabi l ity 
• 72-hour Burn-in 
•Memory mapped via D I P  switch 
•Bui l t- in programmable write-protect 
• Programmable control port for parity and bank control 

MICROBYTE has the products - from memory 
boards to complete S-1 00 systems, and we offer 
the rest of the val u e  c l uster - cal l  today for the 
whole  story on  how you can become a Micro
byte dealer. 

4 PORT 1/0 
•Quad RS-232C Serial Ports, One 20mA Current Loop Port 
•Ful ly  IEEE S-100 Bus Compat ible 
•Asynchronous Communicat ions with Z80A-Dart(TM) or 
Synchronous Communications with Z80A-SI0/0(TM) 

•Fu l l  Set of Modem Control Signals,  i nc luding Rl (Ring Ind icator) 
•Easily Configurable to Any Type of Termi nal I nterface 
•1/0 Servicing Environments: (1) Pol led; (2) Bus Vector; 
(3) Z80 Mode 2 Vector 

•Off-Board Interrupt Daisy Chain Capabi l i ty  
•Special Receive Condi t ions: ( 1 )  Framing Error; (2) Parity 

Error; (3) Receiver Overrun Error 
•Baud Rates Selected Individual ly from 50 Baud to 300K Baud 
•72 Hour Burn- In  

MICROBYTE 1 1 98 E. Wi l low St . ,  S ignal H i l l ,  CA 90806•(213) 595-8571 
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Principles of 
Interactive 
Computer 
Graphics, 2nd 
Edition 

Will iam M Newman and 
Robert F Sproull  
McGraw-H i l l, 1 979 
5 4 1  pages, hardcover 
$ 2 5 .95 

Reviewed by 
Richard L Emery 
559 Taos Ct 
Saginaw TX 76 1 79 

Is your computer a glori
fied scorekeeper? Was zap
ping your 10,000th Klingon 
your most creative accom
plishment? Perhaps you have 
tried to do more, to be more 
creative. However, the books 
you found were either too 
simple ("See Dick run the 
program. Run, Dick, run . ") 
or too technical ('The vee-

Book Reviewws 
tared translation of a qua
dratic polynomial synthesiz
ing imaginary roots and real 
constraints utilizing classical 
fourth-order Runge-Kutta 
numerical techniques . . .  ") .  

With the second edition of 
Principles of Interactive 
Computer Graphics, you can 
explore the special techniques 
o f  c o m p u te r-generated 
graphics (see page 146 of  the 
December 1977 BYTE for a 
review of the first edition). 
The first edition, published in 
1973, discussed algorithms 
and hardware in reference to 
vector-drawing displays, 
because these were the most 
common type of display. At 
the time, raster-scan displays 
were available, but program
mers mainly used them for 
data entry and interactive
program preparation. When 
experimenters needed inex
pensive, human-readable 
output devices for micropro-

cessor-based computers, the 
raster-scan method was de
veloped for graphics use. 
Newman and Sproull recog
nize this and have included a 
section devoted to the soft
ware techniques needed to 
implement graphics capa
bilities on raster-scan dis
plays. This section describes 
angle and line generation, 
solids generation, interactive 
computation, hardware, and 
language implementation. 

Another major change is 
the use of Pascal to describe 
the algorithms. The first edi
tion used a language called 
SAIL, which required the in
clusion of a user's manual. 
Because of the wide use of 
Pascal, today's readers will 
more easily understand the 
material presented. Even 
those whose knowledge of 
Pascal is limited will com
prehend the algorithms with 
little difficulty. 

Newest 
Member of The 
Aevance Access 

Diskette 
·Protection Family 
For Further Information 
CALL TOLL FREE 

800-323�341 2 

ADVANCE ACCESS GROUP 
2 200 S. Main St., Lombard, IL 6 0 1 4 8  3 1 2-6 29-5800 
"Manufacturers of. Information Processing Supplies" 

244 May 1981 © BYI'E Publications Inc Circle 5 on inqu iry card. 

There are twenty-six chap
ters arranged in six parts. 
Part 1 discusses line drawing, 
point plotting, transforma
tions, windowing, and clip
ping. This material is applica
ble to raster-scan and vector
drawing displays. In part 2, 
emphasis is on graphics pack
ages-that is, groups of sub
routines to be invoked by ap
plications programs. Part 3 
describes the man-to-machine 
interface. Here, the authors 
identify several input devices 
(keyboards, light pens, tab
lets, three-dimensional input) 
and methods to use them. In 
part 4, the following subjects 
dealing with raster-scan 
graphics are covered: fun
damentals, solid-area conver
sion, interactive methods, 
and hardware. 

Three-dimensional graph
ics techniques are more 
thoroughly examined in part 

. 5, which includes perspec
tive, shading, curved sur
faces, and hidden-line/hid
den-surface algorithms. Part 
6 brings it all together by 
outlining various hardware 
display units, methods of 
user interfacing, and graphics 
languages. Two appendices 
are included. The first is a 
discussion of matrix- and 
vector-arithmetic operations; 
the second, homogeneous 
coordinate techniques. Many 
of the clipping, windowing, 
and transformation tech
niques require a fundamental 
knowledge of vector and 
matrix computation. These 
two appendices provide that 
knowledge, as long as you 
understand mathematical 
notation. 

Although this book still is a 
basic tool for college- and 
graduate-level computer 
science courses, the novice or 
personal computerist will 
find it understandable. This 
book will spark your imag
ination and challenge your 
creative abilities. Once that 
challenge is accepted, zap
ping Klingons will be a 
bore . •  



Software for the Apple I I  and Apple I I  Plus* 
BENEATH APPLE DOS 

A Techn ical Manual 
By Don Worth and Pieter Lechner 

Become an expert on the intricacies of Apple's DOS (Disk Operating System). BENEATH 
APPLE DOS is the perfect companion to Apple's DO.S 3.3 Manual. Conta ining eight 
chapters, three appendices, a glossary, an  index, and over 160 pages, this manual will 
serve to completely fill in the many gaps left by Apple's DOS 3.3 Man ual. Written for 
Apple users with DOS 3.3, 3.2 or earlier versions, any Apple disk user would welcome 
having this carefully written manual  at his fingertips. 
LEARN . 

• How DOS 3.3 differs from other DOS versions. 
• How disks are protected. 
• How to reconstruct a damaged diskette CATALOG. 
• How tracks are formatted. 
• How to use the disk d irectly, without ODS. 
• How to call DOS's file manager. 
• How every routine in DOS works. 
• How to customize DOS to your needs. 
• How to overcome DISK 1/0 ERRORS. 
• About the "secret" file types - S and R. 

INCLUDES . 
• Large quantities of excellent diagrams and tables. 
• Source listings of useful disk utilities. 
• Glossary of over 150 technical terms. 
• Exha ustive description of DOS program logic. 
• Handy reference card. 
• Useful patches to DOS. 
• Many programming exam ples. 

Book - $19.95 

CROSS-REF by J im Aalto 
Applesoft programmers will be delighted to have this c ross reference utility program in 
their 'tool kit' of software aids. What can CROSS-REF do to speed and facil itate your 
Applesoft program development? Consider these functions: 

VARIABLE CROSS REFERENCE L INE CROSS REFERENCE 
F IND VARIABLE FIND LINE NUMBER 
REPLACE VARIABLE VARIABLE ONLY LISTING 

L I N E  ONLY LISTING 
Features that make CROSS-REF easy to use include: 

• Written in  machine language, occupies less than 3K. 
• Resides passively in memory while DOS or Applesoft is active. 
• Can be loaded with your Applesoft program already resident. 
• Very fast - a VARIABLE CROSS REFERENCE for a 16K Applesoft program can start 

printing in 5 seconds. 
• Contains printer format controls and headers for documentation. 
• Prints English language error messages. 

L 
I 

N 
K 
E 
R 

Cassette - $22.95 Diskette - $24.95 

LINKER by Don Worth. 
Turn your Apple II or Apple II Plus into a powerful and productive 
software development machine with this superb linking loader/editor 
package. LINKER does the following and much more: 

• Dynamically loads and relocates suitably prepa red machine 
language programs anywhere in RAM. 

• Combines a main program with subroutines. You can assemble a 
su broutine once and then use it with as many main programs as you 
wish. 

• Produces a map of all loaded routines, giving their location and the 
total length of the resulting module. 

• Contains a library of subroutines including binary multiplication and 
division, print text strings, delay, tone generator, and random 
number generator. 

Linker works with virtually any assembler for the Apple II. Requires 32K 
of RAM and one disk drive. 

Diskette - $49.95 
Manual Only - $19.95 

FASTGAMMON'" By Bob Christiansen. 
Sound, hi res, color, and musical cartoons have 
helped make this the most popular backga mmon 
playing game for the Apple II. But don't let these 
entertaining features fool you - FASTGAMMON 
plays serious backgammon. Runs on any Apple I I  
with at least 24K of RAM. 

Cassette - $19.95 Diskette - $24.95 

� ��!��ui������ � (213)  344-6599 

Now exclusive distributors tor products from The Software Factory, Newhall, California 
•Apple I I  and Apple I I  Plus are trademarks of Apple Com puler. Inc. 

C i rcle 339 on inquiry card. 

METEOROIDS IN SPACE'" 
By Bruce Wallace 
We have taken our popular space 
game, formerly called Asteroids in 
Space, and made some important im
provements. To accent these im prove· 
ments we have given it a new name 
METEOROIDS IN SPACE. You r space 
ship travels through a shower of 
deadly meteoroids. I f  your ship is hit, it 
will be destroyed, so you use your laser 
gun to blast the meteoroids. Big 
meteoroids shatter into smaller 
meteoroids when hit, and the smaller 4 ones are usually faster and just as '\'· · 
deadly. From time to time you will en-
counter an alien space ship whose 
mission is to destroy you, so you'd 
better destroy it first. All the action is 
displayed in fast, smooth, high resolu-
tion graphics, accompanied by sound effects. You now can control your ship using one 
of two options - the Apple game paddles or the keyboard. One of the game paddle 
buttons controls the laser fire. I n METEOROIDS IN SPACE, the spaceship's velocity 
gradually decreases un less more thrust is applied, adding an element of control. Also 
new to this version is a hyperspace feature - translate instantly to another spot in the 
galaxy. The game is over when five of your ships have been destroyed. An additional 
ship is added for every 10,000 points you score. Runs on any Apple II with at least 32K 
of RAM and one disk drive. 

Diskette - $19.95 

ASTROAPPLE'" by Bob Male. 
Your Apple computer becomes your a strologer, 
generating horoscopes and forecasts based on the 
computed positions of the heavenly bodies. This 
program offers a delighfful and  stimulating way to 
entertain friends. ASTROAPPLE produces natal 
horoscopes (birth charts) for each person based 
on his or her birth data. Any two people may be 
compared for physical, emotional, and intellectual 
compatibility. The program is written in Applesoft 
BASIC with machine language subroutines. It 
requires either RAM or ROM Applesoft and at least 
32K of memory. 

Cassette - $ 14.95 Diskette - $19.95 

( . :,- f..,..�$..{-�-,.."' FRACAS'" by Stuart Smith. i t ��· · "� . A fantastic adventure game like no other! Up to eight 
? ., , · players can participate in FRACAS at the same time. 
}-- ·\ · "'-S : Journey in the land of FAROPH, searching for hidden 

i I,.:l , C,..iiil:a!.� treasure while warding off all sorts of unfriendly and i -' ":-�. � - �(;,. dangerous creatures. You and your friends can compete 
� ,' · . - ·._ • ..:,. � · wrth each other or you can 10m forces and gang up on the �t·_.iJ�·.._ - �� monsters. Your locatron rs presented graphrcally and sound (-:; - -_ f!;:�- · effects enliven the battles. Save your adventure on drskette . " , ''""''"''""' , �- · , or cassette and contmue rt at some other trme. Both mteger • '""'""''" / / BASIC and Applesoft versions included. Requires at least tmuc•rl(fiNf' � ,- : 32K of RAM. 

Cassette - $19.95 Diskette - $24.95 

BATTLESHIP COMMAN DER'" by Erik Kilk and M atthew Jew. 

' J+tzm adJ.. a 

A game of strategy. You a nd the computer each start out by positioning five ships of 
different sizes on a ten by ten grid. Then the shooting starts. Place your volleys skrllfully 
- a combination of logic and luck are required to beat the computer. Cartoons show 
the ships sinking and announce the winner. Sound effects and flashmg lights also add 
to the enjoyment of the game. Both Applesoft and integer BASIC versions are included. 
Requires at least 32K of RAM. 

Also by Don Worth . 

Cassette - $14.95 Diskette - $19.95 

BENEATH APPLE MANOR - Adventure. Uses Integer BASIC. 
Cassette - $14.95 Diskette - $19.95 

BABBLE · Fun with words. sound, and graphics. 
Cassette - $19.95 Diskette - $24.95 

WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly_ from us. Mastercard and 
Visa cardholders may place orders by telephone. Or marl your check or bankcard 
number to Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. 
California residents add 6% sales tax. SHIPPING CHARGES: Within North America 
orders must include $ 1 .50 for first .class shipping and handling. Outside North 
America the charge for arrmarl shrpprng and handlmg rs $5.00. Pay m U.S. 
currency. 
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TU RN M U LTI·USER DREAMS 
INTO PRACTICAL REALITY ... 

. . .  TIES IT ALL TOGETH ER . 
lnterfacer 3, an 8 port serial board. is the answer to the serial interfacing problems inherent in multi-user systems. 

eAII 8 channels are true RS-232 with full handshake. 

• 6 asynchronous DCE interface channels hook up directly to terminals and printers (no wiring changes required). 

• 2 asynchronous or synchronous interface channels (DCE or DTE) are optimized for connection to modems, 
printers, CRTs, and similar devices. 

• Boards may be cascaded for up to 32 channels. 

e lncludes software programmable Baud rates and many other convenience features. 

Like our best-selling lnterfacer 1 and lnterfacer 2 boards, lnterfacer 3 meets the 
most demanding electrical and mechanical specifications, and is built to the same 
stringent standards that have established our position of technical leadership in the 
S-100 field. 

Starting in June, multi-user systems will be able to enjoy CompuPro quality 
interfacing in an extremely convenient format. lnterfacer 3 is available at finer 
computer stores world-wide, or order directly from us. 

GmeuPro'M division of 

BOX 2355, OAKLAND AIRPORT, CA 94614 (415) 562-0636 



WHEN YOU TIRE OF-- TOYS ... 
YOU'RE READY FOR CompuPro . 

Sure, "all-in-one" computers can be great. intelligent toys; but for scientific, industriaL and commercial 
applications, toys aren't good enough. You need a computer that works, works right, and keeps on working: 
you need a precision machine with CompuPro's component-oriented design philosophy. 

Like quality component systems for audiophiles, S-100 component computer systems offer flexibility, 
ease of maintenance, easy upgrading, resistance to obsolescence, and well- integrated systems performance. 
Full conformance to all IEEE 696/S-100 specifications ensures that CompuPro components will work with each 
other in a reliable, predictable fashion; and our S-100 engineering expertise, accumulated over 6 years of 
designing quality components for S-100 systems. allows us to deliver cost -effectiveness along with outstanding 
performance. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are 
backed with one of the best warranties in the business (1 year limited warranty on all products. 2 year limited 
warranty with exchange program for products qualified unde; the Certified System Component program). 

If you depend on your computer, depend on CompuPro. 

NEW! DISK 1: A SUPERB DISK CONTROLLER. A/T $495, esc $595 
Rnally. a disk controller worthy of the CompuPro name. This state of 

the art design uses properly implemented DMA with arbitration, 
meaning that Disk 1 con co-exist-without any conflict whatsoever-on 
the some bus as other DMA devices. And because Disk 1 has 24 bit 
DMA addressing capability. you hove disk access to a full 16 
megabyte memory mop. 

Speed? Disk 1 transfers data Independently of CPU speed. and 
operates efficiently with older 2 MHz CPUs as well as the new 10 MHz 
8086s. Versatility? Disk 1 handles up to four 8" or 5.25" floppy disk 
drives (including 96 track high density minifloppies). single or double 
sided. single or double density (soft sectored). Convenience? Disk 1 

Includes BIOS for CP/M-80: as well as on-board boot for automatic 
startup and on-board 3 wire Interface for system lnltlolizotlon. 
Compatibility? Disk l is compatible with MP/M'. CP/M, OASIS', CP/M-
80. and CP/M-86. Reliability? Uses Industry-standard, third generation 
controller chips and the some design excellence that Is a port of 
every CompuPro product. 

We weren't going to put out another me-too disk controller ... and 
we didn't. The CompuPro Disk Controller Is here. 

S·100 HIGH SPEED MOTHERBOARDS 
Actively terminated, fully shielded motherboards handle clock 

speeds up to 10 MHz. Unkits hove edge connectors and termination 
resistors ore soldered in place for easy assembly. 

20 slot motherboard with edge connectors -
12 slot motherboard with edge connectors 
6 slot motherboard with edge connectors 

Unkit $1 74, A/T $214 

Unkit $1 29, AIT $169 

Unkit $89, A/T $129 

MEMORIES FROM THE MEMORY LEADER 
CompuPro memories feature fully static design to eliminate 

dynamic timing problems. full conformance to oil IEEE 696/S-100 
specifications, high speed operation (4/5 MHz Unklt, 10 MHz A/T and 
CSC). low power consumption, extensive bypassing. and careful 
thermal design. Unklt A/T CSC 
8K RAM 2A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $159 $189 $239 

16K RAM 14 (extendedaddresslng) . . . . . . . . . . . . . . .  $279 $349 $429 

16K RAM 20-16 (odonaedoddooo;coaodbaok oe"""' . . . . . .  $319 $399 $479 

24K RAM 20-24 (e>tooded """'"'""' cod baok ""'') , . . . . .  $429 $539 $629 

32K RAM 20-32 (e>teodedad<>e••coaodbaok """'' . . . . . .  $559 $699 $799 

NEW\ 64K RAM 1 7. Amazingly low power In a 64K tully static RAM 
board: draws less than 1.75 Watts typical. 2.5 Watts maxi it's fast, too; 
runs with 6 MHz Z -80' CPUs, or up to 10 MHz with 8086/88 family CPUs. 
Uses IEEE extended addressing protocot also, user may turn oft 2K 
windows from EOOO to FFFF in order to accommodate memory
mopped peripherals/disk controllers. (The CompuPro disk controller 
con use the full 64K since It employs properly Implemented DMA 
techniques). $1095 Unkit. $1 395 A/T, $1595 CSC. 

Most CompuPro products are available In Unklt form. Assembled/Tested, or 
qualified under the high-reliability Certlfled System Component (CSC) program (200 
hour burn-ln. more). Note: Unklts are not Intended for novices. as de-bugging may be 
required due to problems such as IC Infant mortality. Factory service Is available for 
Unklts at a flat service charge. (OmpuPro'M 

BOX 2355, OAKLAND AIRPORT, CA 94614 

SYSTEM SUPPORT 1 
$295 Unkit, $395 A/T, $495 esc 

This multi-purpose S-100 board provides sockets for 4K of 
extended address EPROM or RAM (2716 pinout) with one battery 
backup socket; battery backup month/day/year/time crystal clock 
with BCD outputs; optional moth processor (9511 or 9512); full RS-232 
serial port; three 16 bit Interval timers (cascade or use Independently); 
two Interrupt controllers service 15 levels of interrupts; power fall in
dicator; and comprehensive owner's manual with numerous software 
examples. Conforms fully to all IEEE 696/S-100 standards. (Add $195 to 
the above prices for the optlono\ 9512 moth processor.) 

COMPUTER ENCLOSURE 2 
$825 desk top version, $895 rack mount version 

Includes fused. constant voltage power supply ( + 8A at 25 Amps, 
+ 16V at 3 Amps, and -16V at 3 Amps); 20 slot shielded/active 
terminated motherboard; and rugged oil-metal enclosure with dual 
AC outlets on rear, heavy-duty line filter. circuit breaker. quiet ventila
tion fan, and reset switch. Rock mount version includes slides for easy 
pull-out from rock frame. 

Also available: COMPUTER ENCLOSURE 1. Some as above. but 
less power supply and motherboard. $289 desktop, $329 rock mount. 

HIGH SPEED S·100 CPU BOARDS 
CompuPro CPU boards meet all IEEE 696/S-100 specifications 

0ncludlng timing). CPU 8085/88 uses two processors.an 8085 and 
8088. to provide both 16 and 8 bit capability with a standard 8 bit bus. 

8 Bit CPU Z (with Z80A' CPU) . . . . . . . . .  $225 Unkit, $295 A/T, $395 CSC. 
8 Bit CPU 8085 . . . . . . . . . . . . . . . . . . . . .  $235 Unkit, $325 AlT. $425 CSC. 

16/8 Bit CPU 8085/88 . . . . . . . . .  $295 Unkit, $425 A/T (both operate at 
5MHz); $525 CSC (with 5 MHz 8085. 6 MHz 8088). 

SOFTWARE 
8088/8086 MONITOR-DEBUGGER: Supplied on single sided, single 
density, soft sectored 8" disk. CP/M' compatible. Great development 
tool; mnemonics used In debug conform as closely as possible to 
current CP/M' DDT mnemonics. $35. 

PASCAL/M' FROM SORCIM: PASCAL-easy to learn. easy to apply-con 
give a microcomputer with CP/M' more power than many minis, and 
SORCIM's PASCAL Is the best we've been able to find regardless of 
price. We supply a totally standard Wirth PASCAL/M' 8" disk and 
comprehensive manual. Specify Z-80' or 8080/8085 version. $1 75. 

TERMS: Prices lhown dO not Include dealer tnstotlallon and supporl services. ColiiOrr"ii residenrs odd tox. �ow ol 

least 5'\ shipping; exceu refunded. ()ders urdef 515 odd S2 f'londlr>g. VISA! Ond MASTEOCARD' Oldert (525 

mlnlmvm) call our 2d hoUr ordm desk at (415l 562·0636. 1r.c!ude street oddress lor UPSC!elrvery. Prices ore suorocr to 
chof)Qo WJII"1out notice 
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trademarks of Dlgltol Research: OASIS Is a trademard of Phase 1. 
FREE CATALOO: Want more Information? Then send for our free catolog. For fast lst 
class delivery, add 41 cents In stamps.; foreign orders odd $2 (refundable with order). 

division of 
@®IDffi®OO� 

ELECTRONICS 
(415) 562-0636 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD·WIDE 

... CALL FOR THE STORE N EAREST YOU. 



INTRODUCING 
COGNIVOX Series VIO-l 000 

A Revolutionary New 
Voice Input and Output Peripheral 

High Fidelity Voice Response 
Industrial Quality Recognition 

PET - AIM-65 - APPLE 0 
COGN IVOX series VI0-1 000 is a lop-of-the-l ine voice 1 / 0  

penpheral for business a n d  educational applications and the 
dema nding hobbyist . 

II can be tra 1ned to recognize words or short phrases drawn 
from a vocabulary of 32 entnes chosen by the user. I I  wi l l  talk 
back with up to 32 words or short phrases. l n  disk based systems. 
response vocabular ies can be stored on the disk and brought to 
memory as needed . g iving a n  effectively u n l i mited number of 
vocabula r y  entr ies. The qual i fy  of voice response is excel lent .  
and it is  far  superior to that of  speech synthesizers. 

COG N I VOX se ries 1 000 comes complete and ready to plug 
into your computer (the computer must have at least 1 6K of 
RAM ). I I  connects to the paral lel  I / O  port of the PET. to the game 
paddle connector on the Apple and to the J1 port on the AI M-65.  
Connectors are included a s  req u i red. Also included are a 
m icrophone. ca sselle with software and extensive user manual .  
A bui l l - in  speaker/ ampl if ier i s  provided as wel l  as a jack for 
connecting an external speaker or a m p l if ier .  

Software suppli ed with COG N I VOX inc ludes two voice 
ope<aled .  talk ing video g a mes. VOTH and VO IC ETRA P. These 
games are absolutely captiva t i ng to play. and the only voice 
operated ta l k i ng ga mes that are commercial ly avai lable .  

Adding voice 1 / 0 to y o u r  o w n  prog rams is very s imple.  A single 
statement in BASIC is al l  that is  required to say or to recognize a 
word . Complete i n structions on how to do it are provided in the 
manual .  

In  keeping wit h the VOICETEK tradit ion of h igh performance at 
afford<Jble price. we have priced COGN I VOX series 1 000 a l l he 
unbel 1 evab ly low. introductory price of $249 (p lus  $5 shipping in 
tile U S. CA add 6% tax . Fore1gn orders welcome. add 1 0% for 
hancll i ng ancl shi ppi ng via A I R  M A I L )  When orderi ng . please give 

. the make ancl model of your computer. the a m ount of RAM ancl 
whether you have d isks or not.  

In add i t ion to COG N I VOX series V I 0 - 1  000. VOICETEK 
manufactures a complete l ine of voice 1 / 0 periphera ls for most 
of the popular personal computers. Speech recognit ion-only 
peripherals are ava i la ble for the 8K PET and the 4 K  A I M . 

For more information ca l l  us at 805-685- 1 854 or wnte at the 
address below. 

Dealer I nquiries invited. 

VOICETEK 
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Dept 8 ,  P.O. Box 388 

Goleta, CA 931 1 6  

Circle 430 on i nquiry card. 

Softwvare RevielM 

Super STEP 

Stanley D Robbins, 249 Willow Ter, Sterling VA 22170 

Super STEP is a machine-language utility that works 
with and is an extension of Radio Shack's T -Bug pro
gram. Super STEP allows you to run a machine-language 
program either by stopping at predefined locations 
(breakpoints) or stopping after each machine-language 
instruction is executed (single-stepping) .  

The TRS-80 video display shows a great deal of infor
mation that is useful during debugging, including the in
struction currently executed, the contents of the top 5 
bytes of the Z80 stack area, the status of all registers and 
status flags, and a user-specified area of memory. In addi
tion, much of the information is printed twice in order to 
show these values before and after execution of the cur
rent machine-language instruction. Although it is not evi
dent from the documentation supplied, Super STEP is 
not merely a utility that interrupts program execution 
after each instruction : it is a simulation (or model) that 
behaves like an actual Z80 . 

The instruction booklet that accompanies Super STEP 
creates the first impression-and that impression is not 
the best. The small type is difficult to read in good 

�At a Glance _____________ -! 
Name 

Super STEP Z80 
Processor Model 

Type 
Debugging utility for 
assembly-language 
programming (runs as 
an extension of Radio 
Shack's T -Bug 
program) 

Manufacturer 
Allen Gelder Software 
Box 11721 
Main Post Office 
San Francisco CA 
94101 

Price 
$19.95 

Format 
Cassette tape 

Language 
Machine language 

Computer 

TRS-80 Model I, with 
Level II BASIC and 
16 K bytes of memory 

Documentation 
Instruction booklet of 
16 pages, 11.5 by 14 
em (41f2 by 51/2 inches) 

Audience 

Assembly-language 
programmers 

Circle 1 82 on inquiry card. --+ 



Why wait up to 6 months for high 
quality 1 6-bit resident system spftware, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 1 6-bit hardware. Because 
8086, Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys
tems, linking loaders and PASCAL com
pilers are all ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs in the pages of 
EDN. But now you can have Hemenway-

designed cnTnu::�r .. 
processor. Our ..:nrnM:�,.,.·· 
to any hardware 
manufacturers evaluation 
blown microcomputers. It's 
to-use and backed by ongoing 

So whether you're a rni.-rnrn ..... n·• •  
manufacturer, software developer or 
vidual microcomputer owner, Hemenway 
has the software for you. 

For the hard facts on Hemenway soft
ware, write or call: Hemenway Associates, 
I OJ Tremont Street, Boston, Massachusetts 
02 1 08. Phone: 6 1 7-426- 1 93 1 .  
TWX 7 1 0 321 1 203. TELEX 921 735. 

HEMENWAY ASSOCIATES. INC. 
When it. comes to software, come to Hemenway. 



I ! 

lighting; in reduced lighting (to facilitate reading of the 
TRS-80 video screen), the type is almost illegible. 

The documentation is very detailed, but it took me a 
long time to fathom some of the obscure terminology. 
For example, the author, Alan Gelder, refers to "Z80 Pro
cessor Models" (plural}, while more conventional ter
minology would refer to different "states" of the same 
model. An additional, but more aggravating, example 
occurs when he refers to "the left lBH columns" and "the 
right 2SH columns" of the TRS-80 video screen.  After 
some thought, I realized that the H at the end of both 
"lBH" and "2SH" referred to hexadecimal notation and 
that the author intended "lBH columns" to mean 
"(decimal) 27 columns" (hexadecimal lB equals decimal 
27). The video screen is a human interface and, as such, 
should be described with decimal values, not hexa
decimal values. 

Based on previous experience with a cassette-only sys� 
tern, I would assume that most (tape-oriented) assembly
language programmers have located their programs in 
memory to just above the top of the T -Bug program; in 
this way, they can use T -Bug while debugging their pro
gram. Since hexadecimal memory locations 4BOO thru 
68FF are occupied by Super STEP, the user would be re
quired to reassemble his programs to a location in 
memory above hexadecimal location 68FF in order to 
utilize this product (unless the program is relatively small 
and resides from hexadecimal locations 4980 to 4AFF) .  
Of course, Allen Gelder Software also provides a product 

STO P !  

Did you remember to remove 
your Priority One i nsert ?  If not 
please turn back to page 80 and 
tear it out . 
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called Super TLEGS; it enables the user to relocate Super 
STEP (as well as T-Bug) but costs an additional $9 .95, 
bringing the total to $29 .90. 

The Super STEP program is loaded as follows: load 
Radio Shack's T -Bug software as a standard "system" 
tape (from BASIC, type SYSTEM, press the ENTER key, 
type TBUG, press ENTER, wait for the tape to finish 
loading}; load Super STEP in the same way, using the file 
name "SPRSTP"; execute the machine-language program 
by typing a slash followed by the ENTER key (the 
TRS-80 should respond with a # sign) ;  type S and press 
the ENTER key. (This procedure is described in the Super 
STEP booklet . )  

At this point, Super STEP fills the video display with 
information: the right 37 columns fill with a display that 
shows the current contents of the Z80 (both the prime 
and unprirned sets of registers) ,  an annotated display of 
the status byte that shows the flag settings, and some 
other information. The part of this display that I did 
understand was very impressive, but I was unable to 
decipher most of the information in the lower portion. 
The author describes this display in a photograph on 
page 3 of the instruction booklet, but his description is 
neither clear nor thorough. 

I then used the T -Bug load (L) command to load a reas
sembled version (with a new starting address in memory) 
of the program that I wanted to debug. During the load 
of a program from tape, Super STEP improves upon the 
T -Bug loading procedure by displaying the name of the 
object program on the screen .  

(Since Super STEP i s  an  add-on package to  Radio 
Shack's T-Bug program, many of the required commands 
are explained only in the Radio Shack T -Bug documenta
tion. Consequently, familiarity with the T -Bug pro
gram-or at least its documentation-is necessary. )  

I displayed a memory location via the memory (M) 
command. To advance the display to the next location, I 
depressed the SPACE bar (as directed in the Super STEP 
instruction booklet), and the equivalent assembly in
struction appeared to the right of the first byte of mem
ory I had displayed (a feature that T -Bug doesn't offer); 
the following byte was then displayed on the following 
line (as in the normal T-Bug program) .  To single-step the 
Super STEP simulation model, depress the SPACE bar 
repeatedly . This will display memory one byte at a time 
and update the video display as each instruction is disas
sembled and executed .  

While displaying memory, the semicolon (";") function 
allows you to view 16 bytes of memory simultaneously, 
versus the single-byte display of the normal T -Bug pro
gram. Another key determines whether this display is in 
hexadecimal or ASCII. Unfortunately, the display 
generated on the lefthand side of the video screen 
sometimes overwrites information on the righthand side. 
Although this information is correctly updated the next 
time an instruction is executed, the "garbage" characters 
remain in the spaces between information fields on the 
righthand side, making the screen harder to read. 



HOME FINANCE PAK 1 :  Entire Series $49.95 ® ® 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also g ives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO
MATIC CHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or  printer 
reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is  prompted by user-defined menus of  standard pu rposes and 
recipient codes. speeding data entry and reducing d isk storage and 
retrieval t ime. S ix  f ie lds of  data are stored for  each check:  amount. check 
n o  . .  date. purpose. recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
rout ines al low searching on any of these data f ie lds .  Up  to 100 checks/mo.  
storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39.95 

SAVINGS: Acco unt management system l o r  up to 20 separate Savings 
accounts.  Organizes. f i les and d isp lays deposits. withdrawals and i nterest 
earned for each account. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 

CREDIT CARD: Get Control of  your credit cards with this program. Organizes. 
stores and displays purchases. payments and serv ice charges for up to 20 
separate cards or bank loans. . . . . . . . . . . . . . . . . . . . . . . . .  $1 4.95 

UNIVERSAL COMPUTING MACHI NE:  $49.95 ® 
A user programmable computing system structured around a 50 row x 50 
column table .  User defines row and co lumn names and equations forming a 
un ique comput ing machine. Table e lements can be mul t ip l ied .  d iv ided. 
subtracted or  added to any other e lement. Hundreds of un ique  computing 
machines can be defined. used. stored. and recalled. for  later use. Excellent 
for sales forecasts. budgets. inventory l i sts. income statements. production 
planning,  project cost estimates-in short for any p lanning,  analysis or 
reporting problem that can by so lved with a table .  

COLOR CALENDAR: $29.95 ® 
Got a busy calendar? Organize it with Color  Calendar. Whether it's 
birthdays, appointments. business meetings or a regu lar  office schedule,  
this program is the perfect way to schedule your  activit ies.  
The calendar display is  a beautiful HI-RES color graphics calendar of  the 
selected month with each scheduled day h igh l ighted i n  color .  Using the 
daily schedule. you can review any day o f  the month and schedule an  event 
or  activity i n  any one of 20 time s lots from 8:00 A.M.  to 5:30 P.M.  

BUSINESS SOFTWARE:  Entire Series $1 59.95 ® CD  
MICROACCOUNTANT: The ideal accounting system for smal l  busi nesses. 
Based o n  classic T-accounts and doub le-entry booking.  this efficient 
program provides a journal  for recording post ing and reviewing u p  to 1 .000 
transactions per month to any one of 300 accounts. The program produces 
CRT and printer reports cover ing :  
TRANSACTION JOURNAL BALANCE SHEET 
ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Inc ludes a short pr imer on Financial  Account ing .  (48K) . . . . . . .  $49.95 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who m ust periodically Analyze. 
Plan and Estimate. The program was created using our  Universal Computing 
Machine and  it is programmed to provide the  fol lowing planning and 
forecasting tools. 
CASH FLOW ANALYSIS 
PROFORMA PROFIT & LOSS 
PROFORMA BALANCE SHEET 
REAL ESTATE INVESTMENT 

SALES FORECASTER 
SOURCE AND USE OF FUNDS 
JOB COST ESTIMATOR 
INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine . . . .  $89.95 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up  to 400 
checks per month. Includes bank statement reconc i l ing and automatic 
check search (48K) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.95 

ELECTRONICS SERIES VOL I & I I :  Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simu late your digital logic 
circuits before you bu i ld  them. CMOS. TTL. or whatever .  i f  it's d ig ital  logic .  
this program can handle it. The program is an interactive, menu driven, 
fu l l-fledged log ic  s imu lator capable of  s imu lat ing the bit-t i m e  response of a 
logic network to user-specified i nput patterns. It w i l l  handle up to 1000 
gates. including NANOS. NDRS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. up to 40 user-defined random, o r  
binary input patterns. Accepts network descriptions f r o m  keyboard or from 
LOGIC DESIGNER for s i mulation . . . . . . . . . . . . . . . .  $159.95 @ <!) 

Circle 384 on inquiry card. 

LOGIC DESIGNER: Interactive HI-RES g raphics program for designing d ig ital 
logic systems. Draw d irectly o n  the screen up  to 10  different gate types. 
inc lud ing NAND. NOR. INVERTER. EX-OR. T-FLOP. JK-FLDP. 0-FLOP. AS-FLOP. 4 BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using l ine 
g raphics commands. Network descr ipt ions for LOGIC SIMULATOR generated 
simul taneously with the CRT diagram being drawn . . . . . . . . $159.95 ® 
MANUAL AND DEMO DISK: Instruct ion  Manual  and demo disk i l lustrating 
capabi l i t ies of both program (s) . . . . . . . • . . . . . . . . .  $29.95 ®® 
ELECTRONIC SERIES V O L  I l l  & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCTORS. TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simu late the waveform response 
to inputs such as PULSES. SINUSOIDS. SAWTOOTHS. etc . . .  all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles up  to 
200 notes and up to 20 sources. Requires 48 RAM . . . . . • .  $159.95 i@ ® 
CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circuits. Oraw directly on the screen up to 10 different comp:>nent types. 
including those referenced above. Components interconnect l ist for CIRCUIT 
SIMULATOR generated automatically. Requ i res . . . . . . . . . . . $159.95 

MATHEMATICS SERIES: Entire Series $49.95 
STATISTICAL ANALYSIS 1 :  This menu dr iven program performs LINEAR 
REGRESSION analysis,  determ i n es the mean.  standard deviation and plots 
the frequency distr ibut ion of  user-s u pp l ied  data sets. Printer. Disk. 1 / 0  
routines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $19.95 

NUMERICAL ANALYSIS: HI-RES 2-Dimensional  plot of  any function. Automatic 
scaling. At your  option. the program wi l l  p lot  the function. plot the 
INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. MINIMA. 
INTEGRAL VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . .  $19.95 

MATRIX: A general purpose. menu dr iven program for determin ing the 
INVERSE and DETERMINANT of any matrix,  as wel l  as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS . . . . . . . . . . . . . . . . . . . . .  $19.95 

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-d i mens ional  s u rfaces from any 3-variable 
equation.  Disk save and recal l  routines for p lots.  Menu dr iven to vary 
surface parameters. Hidden l ine  or transparent plott ing . . . . . . .  $19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
RED BARON: Can you outf ly the RED BARON? This fast action game s imu lates 
a machine-gun  DOGFIGHT between your WORLD WAR I BI-PLANE and the 
baron's. You can LOOP. DIVE. BANK o r  CLIMB-and so can the BARON. In HI-RES 
graph ics plus sound . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . .  $ 1 4.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE
BOMBER squadron. Your targets are the A i rcraft carriers. Akagi ,  Soryu and 
Kaga. You must fly your way through  ZEROS and AA FIRE to make your 
DIVE-BOMB run. In  HI-RES g raphics plus sound. . . . . . . . . . . . . .  $14.95 

SUB ATTACK: It's Apr i l 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub. the MORAY. has just s ighted the CARRIERS and BATTLESHIPS' 
Easy pickings.  But watch out for the DESTROYERS - they're fast and deadly. 
In  HI-RES g raphics plus sound . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 4.95 

FREE CATALOG-All programs are suppl ied on d isk  and run on Apple I I  w /Disk 
& Applesoft ROM Card & TRS-80 Level  I I  and require 32K RAM un less 
otherwise noted. Detai led instruct ions inc luded.  Orders sh ipped with in  5 
days. Card users inc lude card n u m ber .  Add $ 1 . 50 postage and handl ing 
with each order .  Cal i fornia res idents add 6'h% sales tax.  Foreign orders add 
$5.00 postage and handl ing .  

S P ECTR U M  SO FTWA R E  
1 42 Carlow, P .O.  B o x  2084 
S u n n yvale ,  CA 94087 

FOR PHONE ORDERS: (408) 738-4387 VISA • 
DEA LER  I NQU I RIES I NVITED. 
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Exiting the "M(emory)" mode and reentering it at the 
entry point of my program, I depressed the " :"  key to in
voke the Super STEP trace function (ie: automatic single
stepping) .  I then watched my program "execute" for a 
while, instruction by instruction! The " : "  (trace) function 
more than justifies the inclusion of the word "super" in 
the name of this product .  

An additional feature i s  the ability to run Super STEP 
at two different speeds while tracing; at the slow speed, 
you can see individual instructions as they execute, while 
at the fast speed, only the registers of the display are 
readable . 

While tracing a program, I found an error in the inter
action between the halt ("Z") and trace (" : ") commands. 
Use of the "Z" key is supposed to immediately stop the 
automatic tracing of program execution. It does, but it 
may stop in the middle of a 2- or 3-byte instruction. The 
problem at this point was only aesthetic, but when I 
resumed tracing by pressing the " :"  key, Super STEP took 
the next byte (in the middle of an instruction) and tried to 
interpret it as the first byte of a new instruction. This can 
result in the execution of an incorrect Z80 instruction. 

A potential annoyance arises in the processing of a 
CALL or a RST (restart) instruction when tracing or 
single-stepping a section of a program: if the invoked 
subroutine is bug-free, it is irritating to slowly single-step 
through all the subroutine code to get back to the main 
routine that is being debugged. Super STEP tries to solve 
that problem via the "*" function. If this function is 

NEW SERIES 80 ANALYSTS 
F ro m  HEWLETT- PA CKARD 

Computing Systems . . . .  
. . .  .for Today's Professiona l .  

HEWLETT 
PACKARD 

Series 80 Analyst System 
HP-83 Computer . . . . . . . . . . . . . . . . .  reg. '2200°0 
Single Disk Drive . . . . . . . . . . . . . . . . .  reg. 1 500°0 

ROM Drawer . . . . . . . . . . . . . . . . . . . . . . reg . 45°0 
Mass Storage ROM . . . . . . . . . . . . . . . . reg .  1 45°" 
Epson MX-80 Pri nter w I IEEE port . . . . . . . . . 645°0 
HP-18 Interface . . . . . . . . . . . . . . . . . . . reg. 395°0 

Total reg. price '4930°0 

NOW Only 53930°0 
#262 1 A  Terminal . . . . . . . .  Reg . 5 1 495°0 NOW 5 1 1 25°0 

Call about our HP Series 80 Seminars 

FARNSWORTH 
COMPUTER CENTER 
1 89 1  N. Farnsworth Ave. 
(Immediately S. of EW Tollway) 
Aurora , I I .  (312)  851 ·3888 
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Circle 1 61 on inquiry card. 

turned on, CALLs and RSTs will not be followed but will 
be "directly executed" (ie : the single-stepping is turned off 
during the execution); if this function is turned off, Super 
STEP will trace or single-step through all program code . 
However, this command is inconvenient when you want 
to step through some subroutines but not others. When 
I'm single-stepping through some code, I can't turn the 
"*" function on before a routine I don't want to trace -
by the time I see the CALL statement, I've already started 
single-stepping through the routine. 

Some improvements come to mind. I would like to see 
some indication of interrupt status (enabled or disabled) 
on the video display. In addition, Super STEP would be 
greatly improved if the author provided three copies of 
the software (one each for the 16 K-byte, 32 K-byte, and 
48 K-byte versions of the TRS-80) that would load in the 
top end of the computer's memory. It would be nice if 
Super STEP could be rewritten to include all of the T -Bug 
functions: it could then be sold as a stand-alone product. 
[On the other hand, the additional time required to add 
such features is often unavailable to small software com
panies. If the author did incorporate these features, the 
necessary increase in price would probably be greater 
than the cost of T-Bug . . . . GW] 

Conclusions 
• One of the most outstanding features of Super STEP is 
its ability to single-step or trace through any Z80 code, 
even routines in ROM; this power is due to the fact that 
Super STEP is a software program that simulates the Z80, 
so it has complete control of any program it is executing. 
• On the negative side, the documentation for Super 
STEP is inadequate. I had to reread the instruction 
manual and experiment with the software in order to 
figure out how to use it .  Users with less patience or 
machine-language experience will probably have trouble 
with this product . 
• Overall, I think that the Super STEP package (in con
junction with the Super TLEGS program for an addi
tional $9.95) will be useful to the serious assembly-lan
guage programmer with a tape-based TRS-80. Its utility 
is decreased if you have a disk system (I don't know if 
you can save it to disk), but it still has some features that 
the TRSDOS DEBUG program (supplied with the TRS-80 
disk operating system) doesn't have. • 

BYTE's Bugs 

Problematic 
Problem Solving 

The article entitled "Ma
chine Problem Solving" (No
vember 1980 BYTE, by Peter 
Frey) has a bug on line 230 of 
the 'Treasure Search" game. 
(See page 258, listing 1 . )  

The line should read: 

230 X$ = RIGHT$(STR$ 
(B(I) ,1)) :GOSUB 1000 

Many thanks to those who 
called us about this typo
graphical error. • 



Ohio Scientific 
Superboard II 

$299 
• It's the first complete computer 

system on a board. 
• Superboard I I  uses the ultra 

powerful 6502 Microprocessor 
• 8K Microsoft BASIC-in-ROM 
• 4K static RAM on board, 

expandable to 8K 
• Full 53-key keyboard, with upper 

and lower case. Plus user 
expandability. 

• Video interface and audio 
cassette interface . 

The Ohio Scientific Superboard I I at 
$299 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard I I  can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what's been written 
about Superboard I I :  
"We heartily recommend Super
board I I  for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expendability." 
-POPULAR ELECTRONICS, MARCH 1 979 
"The Superboard II is an excellent 
choice for the personal computer 
enthusiast on a budget." 
-BYTE, MAY 1 979 

Look at these easy hardware prices: 
610 Board For use with Superboard I I  and Challenger 1 P.  
8K static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@ 4 . 5  amps. 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 6 1 0 
expander board. Requires + 1 2V @ 1 . 5 amps and + 5V @ 
0. 7 amps. [Power supply & cabinet not included . ]  

630 Board Contact us for important details. 

AC-3P 1 2 " combination black and white TV/video monitor. 

4KP 4K RAM chip set. 

PS-005 5V 4 . 5  amp power supply for Superboard I I .  

PS-003 1 2V power supply for mini-floppies . 
RF Modulator Battery powered UHF Unit . 

CS-900B Metal case for single floppy disk drive and power 
supply. [While stock lasts. )  

AC-1 2P Wireless remote control system. Includes control 
console , two lamp modules and two appliance modules, for 
use with 630 board. 

AC-1 7 P  Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 

C1 P Sams C1 P Service manual 

$ 298 

299 
229 
1 59 

79 
45 
45 
35 

49 

1 7 5  

249 
8 

C4P Sams C4P Service manual 1 6  

C 3  Sams Challenger I l l  manual 40 

Ohio Scientific and independent suppliers offer hundreds of programs for the 
Superboard I I ,  in cassette and mini-floppy form. 

Freiaht Policies Allorders of$100or moreare 
shipped � ight prepaid. Orders of less than $1 00 please add 
$4.00 to cover shipping costs. Ohio residents add 5.5% Sales Tax. � II Hours: Call Monday thru Friday. 

8:00 AM to 5:00 PM E.O.T. 
TOLL FREE: 1·800-321-5805 

Guaranteed Shioment 
Cleveland Consumer Computers !; Components 
guarantees shipment of computer systems 

��1.:1���': ro ��r: �y���rder. 
entitles you to sfs of eoftware, FREE. 

To Order: Or to get our free catalog CALL 1-SOD-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: [21 6) 464-8047. 
Or write, including your check or money order, to the address listed below. 

I 
CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

� - -- - - - - - - - - -----� I Order Form• CLEVELAND CONSUMER P.O. Box 46627 I • COMPUTERS & COMPONENTS Cleveland, Ohio 44146 1 0 Superboard II $299. 0 RF Modulator $35.  1 0 6 1 0 Board $298 . 0 AC-3P 1 2 " B/W Monitor $ 1 5 9 .  
· I 0 Mini-Floppy Disk Drive $299. 0 C1 P Sams Manual $ 8 .  1 I [Attach separate sheet for other items. )  

I 
NAME I ADDRESS : 

I CITY: STATE: ZIP: I PHONE: I Payment by: VISA __ MASTER CHARGE __ MONEY ORDER __ I I Credit Card Account # I I Expires Interbank #[Master Charge] 

TOTAL CHARGED OR ENCLOSED ffi fOhio Residents add 6.5% Sales Tax) I , L Orders of less than $ 1 00. please add $4.00 to cover shipping costs. Orders will be accepted from. U.S. and 
Canada only. All prices quoted are U.S .. date of publication. standard UPS shipping FOB the factory. � ·------------· - - - - - - - - -- -- - - - - -
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Software Revieww . 

Wordsmith 
Mark Dahmke, 1515 Superior Apt 15, Lincoln NE 68521 

The greatest  compliment can give Scion 
Corporation's Wordsmith is that I am using it to write 
this review. I have searched long and hard for a word 
processor that would give me the features and capabilities 
of a big-system full-screen editor. 

I used to do all of my writing on an IBM 370 computer, 
using a full-screen editor and a batch program that read 
in my text and formatted it for a high-speed printer. The 
full-screen editor was adequate, but the batch program 
was painful to use because you couldn't see the results 
without running it (over and over) .  It was like using a 
compiler instead of an interpreter-you had to wait. 

.Wordsmith combines the features of a good, full-screen 
editor (one of the nicest I have used) in a "what you see is 
what you get" format, thus allowing text to appear on the 
screen exactly as you want it printed. 

Wordsmith Overview 
Wordsmith runs on an 8080- or Z80-based microcom

puter with either CP/M or North Star disk operating 
systems. The distribution disk also supplies a customiza
tion program that allows the user to define the ASCII 
codes of the special-function keys, the location of the 
memory-mapped video display, and the printer interface. 

Unlike many other word processors, Wordsmith is 
page-oriented, ie: page boundaries are maintained in the 
disk file. Scion's Screensplitter · video display has 86 
characters per line and 40 lines, but Wordsmith uses the 
top line as a "scoreboard" to keep track of cursor position 
(line and column numbers), current page, total number of 
pages, and the maximum number of pages that can be 
used within the disk file that is currently open. The file 
name (fuliy qualified by the conventions of the operating 
system in use) is also shown on the scoreboard. The right 
portion of the scoreboard is used to enter commands. 
Getting to the command line is easy-just hit Break, or 
the key you have assigned to that function. The com
mand line then becomes active, shows a cursor, and 
awaits your input . Hitting Break again terminates com
mand entry and executes the command. If no command is 
entered (ie : if you hit Break twice without entering a com
mand), nothing will happen. Wordsmith has over seven
ty commands, not including those used for cursor move
ment (up, down, left, right, etc) .  

About the Author 
Mark Dahmke is a consulting editor for B YTE magazine. He also 

operates a computer consulting business called MCD Consulting and is 
involved in the design of office automation systems. His interests in
clude astronomy, science fiction, writing, and painting. 
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- At a Glance ---------� 
Software 
Wordsmith page-oriented 
word processor 

Use 
Word processing 

Manufacturer 

Scion Corporation 
8455-D Tyco Rd 
Vienna VA 22180 
(703) 827-0888 

Price 

W ordsrnith word processor 
(CP/M or North Star): 
$295; Screensplitter video 
board (86 characters by 40 
lines) and firmware: $395. 
Video subsystem (Word
smith, Screensplitter board, 
firmware, 15-inch green
phosphor video monitor, 
and high-quality word
processor keyboard IBM 
Selectric II style): $1795 

Features 

Wordsmith word processor 
(software) runs with a 
memory-mapped video 
display (the Screensplitter) 
with 86 characters per line 
and 40 lines. Wordsmith is 
completely reentrant and is 

Other Features 

written in 8080 assembly 
language 

Operating System 
CP/M 8-inch or North Star 
5-inch (single-, double-, or 
quad-density) floppy-disk 
formats; also IMDOS, 
MDOS, CDOS (single-, 
double-, or quad-density 
formats) 

Hardware 

Any S-100 8080- or 
Z80-based microcomputer. 
Wordsmith will run in a 
CP/M system with only 
16 K bytes of memory. The 
Scion Screensplitter 
memory-mapped video 
board is required. 

Documentation 

66-page manual, 21 by 27.5 
ern (8'12 by 11 inches), for 
Wordsmith; 70-page manual 
for Screensplitter (same size) 

Firmware 

1 K bytes of video-display 
software in a 2708 EPROM 

Audience 

Anyone requiring high
quality word-processing 
capability 

Wordsmith has many other features that make text en
try less tedious. The tab-stop line allows you to set up 
any number of tabs in a given text file. When you enter 
the ET command, Wordsmith displays a reverse-video 
line just below the scoreboard. You can place a period 
wherever you want a tab stop, and Wordsmith will 
remember the tab-stop line (the line of periods) for each 
separate disk file . Once set up, the tab stops may be 
altered by entering the ET command again. 

The hold area is a reserved area of memory that can be 
used to save up to an entire screen page (86 characters by 
39 lines). Using this feature, any amount of text, from a 
single word or line to an entire screen page, may be 
copied to another part of the screen, another page in the 
file; or another disk file. Many commands are available 
for copying the held text back to the screen. For example, 
it may be put down "literally, "  meaning that it will be 
placed on the screen just as it was copied from the screen. 
The PF, or put-formatted command, will reformat the 



COMPUTER C ITY (CANADA) I NC. 
I NTERNATIONAL MAIL  ORDER DIVISION 

D I M E N S I O N  3 Color  G ra p h i c s  Board 
for your P E T® TR S-80® • 256x 192 
Pixel Reso l ut ion • 15  Colors 
• 3 Channel  S o u n d  Syn sthes iser 
• See ad this  i ssue 

PET® -CBM® Model $75 5 . 00 
TRS-80® Model $840. 00 

PET® M E M O RY E xpans ion for yo u r  
8 K  ( O l d  P E T® ) • F its ent i re l y  i n s i de 
P E T® • I n sta l l s  i n  m i n utes • B u i lt i n  
POW E R  S U P P LY 
16K Model • g i ves 24K total 

$475.00 
3 2 K  Model • g i ves 40K tot a l  

$575.00 

PET® • ADE • Machine L angu age 
ASS E M B L E R ,  D I SASS E M B L E R ,  
E D I TO R  • F ast, easy t o  use • S u p po rts 
disk and pri nter, BAS I C  2 . 0,  3 .0,  4.0 
vers ions 

$69. 95 

PET® • H E LP R O M  • offers on 
ROM-A I D ,  A PP E N D  ( d i sk a n d  tape) ,  
A UTO L I N E ,  C H A N G E ,  D E L E T E ,  
F I N D, R E N U M B E R ,  R E P E AT ,  T R AC E ,  
BAS I C  3 .0 ,  4 .0 

$69 .95 

PET® • E P R O M M E R  • P rograms 
2708, 2508, 2716,  TMS2716,  TM S 2 5 1 6 ,  
2732,  T MS 2732,  TMS2532 P l ugs 
into P E T® I E E E port 

$495.00 

DYNAMIC RAMS • u pgrade your  
P E T® TRS-80® A P P L E® 
SORc E R E R® , et'c .  ' 

4 1 1 6 • 1 50ns.  set of 8 

$69 . 95 
4 1 1 6 • 200ns .  set of 8 

$49 .95 

E P ROMS • 2 7 1 6 ,  25 1 6  s i ng le  5 V . 2Kx8 

$1 9.95 
E P ROMS • 2732,  2 5 3 2  s i ng le  5V. 4Kx8 

$59.95 

T M S  991 8  V ideo D i s p l ay Processor 

$89.95 
General  I n struments A Y89 10 
Sound G enerator 

$29.95 

A X I O M  • M i n i pr i nters for yo u r  P E T® , 
TRS-80® , A P PLE® with i ntface 

$1 , 295.00 

M O N I TORS • Panason i c ,  E lectrohome 

9" B & W $295.00 
1 1 "  Color  $695.00 

I N T E RTEC l ntert ube I I  I 

$1 , 495.00 

MAI L  TO COMPUTER CITY (CANADA) I NC. 

MA N N E SM A N -T A L L  Y pr i nters i n  
stock • C a l l  for pri ces 

C O M M O D O R E  2000, 4000, 8000 
produ cts • Cal l  for pri ces 

A P P LE® • Co m p l ete l i ne of CPU'S 
and accessor ies 

H E W LETT-PACKA R D  H P83 and 
H P85 • Com p l ete l i ne of software 
and accessor ies 

D I S K ETTES • Box of 10 for 2040, 
4040, T R S -80® and A P P L E® 

$59 . 50 

B l ank Cassette Tapes 
C 1 0, C 20, C 30 carto n of 10 

$1 6.95 

COM P LE T E  L i ne o f  
P E R S O N A L  SOFTWARE produ cts 

Store Address 
W i n n i peg • 1 3 53 Portage Ave n ue, 
W i n n i peg, M a n itoba R3G OV 5 
Phone 204 786-3381 
H o u rs • 1 0  A . M .  to 5 P . M .  Monday 
to F r iday 

Lethbri dge • 2 n d  Ave n ue South,  
Leth br idge, A l berta 
Phone 403 320-1 264 
H o u rs • 10 A . M .  to 5 P . M .  Monday 
to F r i d ay 

MAST E R C H A R G E  and V I SA cards 
are accepted , p l ease add 5 %  

1 353 PORTAGE AVE., W I N N I PEG, MANITOBA, R 3 G  OVS 

r � . 
. ; 
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(104) 786·3381 

PET, CBM are registered TM's of Commodore International 
TRS-80 is a registered TM of Tandy Corporation 

APPlE is a registered TM of Apple Computer I nc. 
SORCERER is a registered TM of Exidy Inc.  



Last August, Chris Morgan and I went to 
Washington DC to see a networked office-automation 
system that Scion had installed in a congressman's of
fice. The system, called Rosenet, consists of a network 
of ZBO microcomputers running a modified version of 
the North Star disk operating system . Each work
station also includes a Wordsmith video subsystem. 
All workstations are tied to a central microcomputer 
that maintains data bases and an electronic mail! 
memo system. The master system also provides printer 
and dial-up modem services to the workstations, 
which communicate with the master through RS-232C 
lines running at 19,200 bits per second . . . .  MCD 

text in the hold area to fit a new shape or region of the 
screen. This allows you to work easily with "newspaper 
columns. "  

Up to 20 text windows may be defined o n  each page. 
Wordsmith keeps track of the windows on each page and 
the cursor location within each window. This extra infor
mation is stored in blocks at the end of the text file, which 
allows the file to be read in by an assembler or compiler 
without interference . A window may be any size, from 1 
by 2 characters to a whole screen page. This feature is 
most useful in "cut and paste" operations. When several 
windows are defined on a page (the screen itself is called 
the base window), you can move from window to win
dow by hitting the Cycle key. This moves you to the next 
window in the loop, and eventually returns you to the 
one you started at . When a window is active, it is im-

289-FA Microcomputer System . . .  
48KB, S.25" Disk, HDOS 

Zl9 CRT Terminal . . . . . . . . . . . .  . 
7137 Dual S.25" Disk Unit (200 KB) . . . . . . . . . . . . . . . . . .  . 
Z47·BA Dual 8" Disk Unit (2MB) . .  . NEW 
CP/M® V.2.2 for Z89 . . . . . . . . . . . . . .  . 
HDOS Operating System (with BASIC) 2.0 . 
Microsoft BASIC VS.I for CP/M . . . . . . .  . 
Microsoft BASIC V4.7 for HDOS . . . . . . . . . . . . . . . . . .  . 
Microsoft FORTRAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Microsoft COBOL . . . . . . . . . . . . . . . . . . . .  . 
Word Processing for 7139 . . . . . . . . . . . . . . . . . .  . 
16K Expansion to 64K Memory . . . . . . . . . . . . . . . . . , . .  , 

MICROSOFT BASIC SOFTWARE FOR Z89 

LIST OUR PRICE 
$2,89S $2.49S 

$ 9SO $ 79S 
$ 1 , 19S $1,09S 
$3,69S $3,29S 
$ ISO $ 140 
$ ISO $ 140 
$ 17S $ 160 
$ ISO $ 140 
$ 19S $ 180 
$ 39S $ 3SO 
$ 39S $ 37S 
$ ISO $ 140 

Accounts Payable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . $ SSO 
Accounts Receivable . . . . . . . . • . . . . . . . . • • . . . $ 550 
General Ledger . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . $ SSO 
Payroll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  . .  $ SSO 
Attorney's Time and Billing . . . . . . . . . . . . . . . . . . . . . . . . . $ 9SO 
Attorney's Reminder Calendar . . . . . . . . . . $ 2SO 

EXTENDED PARTS WARRANTY · LJw·Cost protection to keep your system up and 
running. We stock spares for immediate shipment. Telephone consulting too. 

To Order: Send Check or Money Order to PK Systems, Inc .. 1 1 3  North Center. Bloomington, 
IL 6170 I. Allow two weeks for personal checks to clear. For COD Orders, addS% for handling 
and service charge. Rush orders. add $SO.OO 

Shipping: Freight collect, FOB Bloomington. We ship UPS. air freight. or motor freight. 

PK Systems is an Authorized Zenith Data Systems Dealer and Zenith Service Center. �systems, i"c. U:4&M 
1 13 N. Center • Bloomington, IL 61701 • 309/828-6031 
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possible to type text or move the cursor to a location out
side the window. It's like having a miniature screen 
within a screen. Windows are also useful for setting up 
templates-files with no text, but with a window struc
ture. A template might, for example, be set up to look 
like a standard letter format with header, body, closing, 
and so on. It is then a simple matter to fill in the blanks 
when writing the letter. 

A large selection of cursor-movement commands is 
available, beginning with the obvious: up, down, left, 
right and home (move to the upper lefthand corner of the 
window) .  On the video-subsystem keyboard, typing 
Shift in combination with one of the cursor-direction 
keys causes movement of the cursor in increments of 
eight character positions, instead of one . Also included 
are: delete to end of line, move to end of line, delete 
character, backspace, insert blank, insert mode, delete 
left, and tab . 

Line control and movement commands include : insert 
line, delete line, insert multiple lines, delete multiple 
lines, center line, hold multiple lines (in hold area), split 
line and join line, and search line for string. 

Among the window control and movement commands 
are: open window, clear window, set mark, clear marks, 
open line window, open paragraph window, drop win
dow, drop all windows, cycle (to next window), go to 
base window, jump window (to new location on screen), 
illuminate all windows (ie : set to reverse video), change 
size transparently, change size, fill window (from hold 
area), adjust window (right justify), hold window, put 
text literally (from hold area), put text formatted, erase 
window, search for string, and search and replace string. 

Page Control and Movement 
Pages may be inserted and deleted, up to the limit of 

pages allowed in a disk file. When a new file is created 
(using the new-file command), you must specify the 
number of pages you require. Other commands include: 
NP (flip to next page), PP (flip to previous page), PGn 
(go to page n), PG + n (go forward n pages), PG - n (go 
backward n pages), IP (insert page), DP (delete page), CP 
(reread current page off disk), SP (split page into two 
pages-split at the cursor), JP (join two pages), save and 
recall page templates (window structures) .  

Disk-File Management 
Files can be created with the NF (new-file) command. 

For example, the command NF B:TEST-10 will create a 
file (under CP/M) on the B disk called TEST, with room 
for ten text pages. The command OF B :TEST will get the 
old file called TEST from the B disk. The page that was 
saved in the previous editing session will be redisplayed 
on the screen. CL (close file) ends an editing session and 
closes a file. Since text pages are not necessarily in se
quential order in a file, the SQ (sequence file) command 
will sort them into order. (This is not needed for normal 
operations, except when Wordsmith files are being used 
to store programs or other information that will subse
quently be read by another program, such as an assem
bler or BASIC compiler . )  Other file-level commands in
clude: SRFs (search file for string "s"), SUFs (substitute 
next occurrence) and SAFs (substitute all occurrences in 
file) .  



Into computers? Want to get started? 

Take 4 books for $ 100 
I I I and get one FREE! 

(values to $68.75) 

What is The Computer B ook Club? An exciting new concept that 
puts hobbyists and businessmen on top of the fast-paced, dynamic 
world of computers. CBC will bring you info on software, 
hardware, applications, and theory . . .  at savings up to 75% on 
hundreds offact-packed volumes. 

CBC is not just another book club! You can get in on Members' 
Bonus B enefits, like discounts on practical software packages, 
games, cassettes and disks, plus extra-value book dividends, and 
much, much more! 

This introductory membership offer is for a limited time only. 
Join today! .-"'!"'i'!'��= 

1062 
$12.95 List $10.95 

More books to pick from . . .  
• 57 Practical Programs & Games in BASIC. 
List $ 1 0 . 9 5 .  No. 1 000 
• The GIANT Handbook of Computer Pro
jects. List $ 1 5 . 9 5 .  No. 1 1 69.  
• Illustrated Dictionary of Microcomputer 
Terminology. List $ 1 3 . 9 5 .  No. 1088 
• How To Design, Build & Program Your 
O wn Working Computer System. 
List  $ 14 . 9 5 . No. 1 1 1 1 .  
• Handbook of Remote Control & Automa
tion Techniques. List $ 1 6 . 9 5 .  No. 1 0 7 7  
• 2 4  Tested, Ready-To-Run Game Programs 
in BASIC. List $9.95.  No. 1 08 5  

List$14.95 

FREE 
when you 
• • JOin . . .  

COMPU'IERIST'S HANDY OATA!IOOK/DICTIONARV 

· 7 very good reasons to try 
The Computer Book Club I I I 

THE COMWUTER B OOK CLUB 
Blue Ridge Summit, PA 1 7 2 14 

• Reduced Member Prices. Save up to 7 5% on books sure to 
increase your know-how. 
• Satisfaction Guaranteed. All books returnable within 10  
days without obligation. 
• Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 
• "Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But . . .  if you want an 
Alternate-or no books at all-we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 
• Continuing B enefits. Get a Dividend Certificate with every 
book purchased after fulfi lling Membership obligation, and 
qualify for discounts on many other volumes. 
• Extra Bonuses. Take advantage of added-value promo
tions, plus special discounts on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the-minute info 

Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist's Handy Databook/Dictionory. I understand 
the cost of the books selected is $1 .00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership can 
celled. I agree to purchase 4 or more books at reduced 
Club prices during the next 12 months, and may resign any 
time thereafter. 
841 1 000 1045 1050 1055 1062 1076 1077 1085 
1088 1095 1 1 1 1  1 1 60 1 1 69  1 183  1187 1203 1205 
Name ______________________ Phone __________ __ 

Address-------------------------------------

City ___________________ _ 

State Zip ___ _ 
(Valid for new members only.  Foreign and Canada add 20%. Orders outside U.S. 
must be prepaid with interntional money orders in U.S. dollars.) BY -581 
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Photo 1: The Wordsmith word processor as displayed on the 
Screensplitter video board. 

Printer Control 
Scion supplies the intelligent printer interface of your 

choice. Printers currently supported include the Diablo 
1610, 1620, 1650, NEC 1510, 1520, Qume Sprint 5, and 
any printer that accepts only carriage return, line feed, 
and form feed as control characters. A printed page may 
range from 1 to 255 lines in length . The user has control 
over the top margin, left margin, and number of lines per 

--l.. 
V.I .P.'s Call A.E. I .  

because A.E. I .  tests before shipping; has expertise 
on a l l  items offered; and is price competitive. 

NORTHSTAR 
HRZ 1 D 32K . . . . . . • • • . . • . . . . .  $1985 
HRZ 20 32K . . . . . . . . . . . . . . . . . .  2270 
HRZ 20 32K . . . . . . . . . . . . . . . . .  2650 
HRZ 20 64K . . . . . . . . . . . . . . . . .  3100 
HARD DISK SYSTEM . . . . . . . . .  3935 

OYNA BYTE 
NEW SYSTEMS . . .  LOW! . . . . . .  CALL 

TERMINALS 
TELEVIDRO 912 . . . . . . . . . . . . . .  $665 
TELEVIDEO 920 . . . . . . . . • . . . . . .  715 
SOROO 1 0  120 . . . . . . . . . . . . . . .  695 
HAZELTINE 1500 . . . . . . • . . . . . . .  850 

PRINTERS 
NEG 5510 . . . . . . . . . . . . . . . . . . .  $2540 
NEG 5520 . . . . . . . . . . . . . . . . . . . .  2900 
NEG 5530 . . . . . . . . . . . . . . . . . . . .  2520 
ALL NECS. INC. TRACT. RIBBON & 
THIMBLE 
Tl-820 . . . . . . . . . . . . . . . . . . . . . . .  1640 
Tl-810 . . . . . . . . . . . . . . . . . . . . . . .  1 495 
ANADEX DP 9500· OR 01 . . . . .  1 345 
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EPSON MX 80 BEST . . . . . . . . .  CALL 
EPSON MX 70 BEST . . . . . . . . .  CALL 
ANACOM . . . . . . . . . . . . . . . . . . . .  1 1 50 

MORROW 
DISCUS 2+2 1 DRIVE . . . . . . . .  $1250 
DISCUS 20 1 DRIVE . . . . . . . . . .  935 
DISCUS M26 HARD DISK . .. . . .  3925 

SYSTEMS GROUP 
OM 6400 64K 250ns . . . . . . . . . . .  $595 
DMB 6400 64K 250ns . . . . . . . . . .  745 
2ND GENERATION-

LATEST RELEASES . . . . . . . .  CALL 

INDUSTRIAL MICRO SYSTEMS 
XLNT PRICES! . . . . . . . . . . . . . .  CALL 
SSM-LOWEST PRICES! . . . .  CALL 

SOFTWARE-DISKS 
WORDSTAR . . . . . . . . . . . . . . . . .  $325 
GRAHAM DORIAN-LOW! . . .  CALL 
STRUCTURED SYSTEMS-

LOW! . . . . . . . . . . . . . . . . . . . . . .  CALL 
5"" DISKS . . . . . . . . . . . . . . . . . . . . . .  26 
a·· DISKS . . . . . • . . . . . . . . . . . . . . . .  30 

C i rcle 39 on inquiry card. 

page. All hard-copy commands (except Type Window) 
begin printing from the cursor line and proceed through 
the file. The format for all five commands is: 

(Command)-(t), (l), (h )  

where t is the top margin (defaults t o  4 lines), 1 i s  the left 
margin (defaults to 4 columns), h is the number of lines 
per page (defaults to 50) . 

If all defaults are used, Wordsmith will format output 
for an 81Jz- by 11-inch page. Control-S may be used to 
temporarily stop printing, and Control-K may be used to 
abort the print command. 

The available printer commands are as follows: 

• TCL (type continuous literally) : The entire document is 
printed on the printer, starting on the current page and 
the current cursor line. Any blank lines at the bottom of a 
screen page will also be typed. 
eTSL (type sheets literally) :  Wordsmith will pause after 
printing each page and await a carriage return from the 
keyboard. This permits use of single sheets of paper (eg: 
letterhead paper).  
• TCC (type continuous compacted) :  Similar to TCL ex
cept that any blank lines at the end of each screen page 
will be ignored. 
eTSC (type sheets compacted) :  Similar to TCC except 
that Wordsmith will wait for a carriage return at the end 
of each page. 
• TW (type window) :  The current window is typed. This 
command is useful for cut-and-paste operations and for 
previewing portions of the document prior to final print
ing. 

Wordsmith also allows the definition of page headers 
and footers. When a header or footer is set up, you may 
specify where it is to start (on what printed page) and, if 
page numbers are used, with which number it should 
begin. The page number will be inserted automatically 
anywhere in the header or footer where you have typed 
three pound signs (#) in a row. The page number will be 
left-justified within this field. 

Software Problems 
No software product is without its bugs, but Word

smith is very reliable (it has never caused text to be lost) .  
There are, however, some minor, annoying problems. 
First, the header and footer commands don't work prop
erly if the default parameters are changed. Second, if no 
files are open and you issue a save-page command, the 
program may write over the file pointed to by the FCB 
(File Control Block) in the CP/M version. Otherwise, 
Wordsmith performs excellently, and the company, anx
ious to overcome any bugs, will often give you correc
tions over the phone (assuming you know 8080 assembly 
language) .  

Conclusions 
The Wordsmith/Screensplitter combination forms one 

of the best word processors I have ever used, either on a 
microcomputer or a large system. The command reper
toire is extensive, yet easy to use and learn. Many of its 
features are not available on word processors of any size 
or price. •  



WHY BUY FROM TH E B EST? 

N E E  CO 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk in  an enhanced ver
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has al l  of the features of the CBM 2040, and provides more 
powerful software capabil ities, as well as nearly one meg
abyte of onl ine storage capacity. The CBM 8050 supplies 
relative record files and automatic diskette in itialization. It 
can copy al l  the files from one diskette to another without 
copying unused space. The CBM 8050 also offers improved 
error recovery and the abi l ity to append to sequential files. 

HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.0 
Two microprocessors Sequential file manipulation 
974K Bytes storage on two 5 .25" Sequential user files 

diskettes (ss) Relative record files 
Tracks 70 Append to sequential files 
Sectors 1 7-21 Improved error recovery 
Soft sector format Automatic diskette in itialization 
I EEE-488 interface Automatic directory search 
Combination power (green) and Command parser for syntax 

error (red) ind icator lights validation 
Drive Activity indicator lights Program load and save 
Disk Operating System Firmware CBM 8050 Ji�����e�l

(4K RAM) Dual Price $ 1 795 

Serv ice . . .  S u ppo rt . • • 

I Software . . .  
ICBMT"' 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
display to show you up to SO-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper
ating System with expanded functional capabilities. You can use 
BASIC on the 8000 computers in both interactive and program 
modes, with expanded commands and functions for arithmetic, edit
ing, and disk file management. The CBM 8000 series computers are 
ideally su ited for the computing. needs of the business marketplace. 
SCREEN SCREEN EDITING 
2000 character display, organized CAPABILITIES 

into twenty-five Full cursor control (up, down, 
SO-column lines right, left) 

64 ASCII ,  64 graphic characters Character insert and delete 
3 x 8 dot matrix characters Reverse character fields 
Green phosphor screen Overstriking 
Brightness control Return key sends entire l ine to . 
line spacing: 1 y, in Text Mode CPU regardless of cursor 

KEYBOARD 
1 in  Graphics Mode position 

73-key typewriter style keyboard 
with graphic capabilities 

Repeat key functional with 

I NPUT/OUTPUT 
Parallel port 
IEEE-488 bus 
2 cassette ports 

all keys 
MEMORY 

Memory and 1/0 expansion 
connectors 

CBM 8016: 16K ( 1 5359 net) 
random access memory (RAM) 

CBM 8032: 32K (31 743 net) 

FIRMWARE 
24K or ROM contains: 

BASIC (version 4.0) with direct 
( interactive) and indirect 
(program) modes 

random access memory (RAM) 
POWER REQUIREMENTS 
Volts: 1 1 0V 9-digit floating binary arithmetic 

Tape and disk file handling 
software 

Cycles: 60 Hz 
Watts: 100 

CBM 8032 Computer $ 1 795 
CBM 
4016 

4032 

8032 

4022 
4040 
8050 
4010 . 
8010 
C2N Cassette 
CBMto IEEE 
IEEE to IEEE 
2.1 DOS 
4.0 DOS 
l/1/0rd P�o 4+ 

PRODUCT DESCRIPTION PRICE 
1 6K RAM-Graphics(N) or Business(B) 
Keyboard $ 995.00 
32K RAM-Graphics(N) or Business(B) 
Keyboard $1 295.00 ' 
32K RAM-80 Col. Screen-Business 
Keyboard $1 795.00 ; 
Tractor Feed Printer $ 795.00 ; 
Dual Floppy-343K-DOS 2.0 $1 295.00 
Dual Floppy-974K-DOS 2.0 $1 795.00 '; 
Voice Synthesizer $ 395.00< 
300 Baud IEEE Modem $ 279.95 . 
External Cassette Drive $ 95.00 
CBM to 1 st IEEE Peripheral $ 39.95 : 
IEEE to 2nd I EEE Peripheral $ 49.95 ' 
DOS Upgrade for 2040 $ 1 00.00 · 
0/S Upgrade for 40 Column· Computer $ 1 00.00 , 
.Word P�q�essing Sottware .used w/8032 $ 450.0Q-} , , ,._ ._., .. _,._.·. : - -- ... . .. ' '-.- ::�':> 

"CBM is a registered trademark of Commodore. All prices and 
speyifications are subje�t to change without notice. 

(: commodore 

N E E  CO NEECO WILL MATCH ANY ADVERTISED PRICE O N  CBM EQUIPMENT. 

679 H IGHLAND AVE. 
NEEDHAM. MA 02194 

Circle 283 on Inquiry card. 

(61 7) 449-1 760 
Telex: 951021 

MON-FRI 9:00 - 5:00 
MasterCharge and VISA Accepted 
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The World's First Under 5300 80 Column Dot Matrix Printer 
WHY D I D  IT HAPPEN? 

We were approac hed recent ly  by a man wi th  
an i dea. H e  i s  one of the lead i n g  A merican 
manufact u rers of dot m atr ix  pr in t  mechan isms. 
H e  had observed, as we h ad,  that i n  recent 
months certa i n  fore ign pr inter  man ufactu rers 
were i n c reas ing the i r s hare of the  l ow-cost 
pr inter  m arket at an a larm i'ng rate.  

He thought there M UST be a way to f ight 
back.  And he  was r ight .  We've s ince  formed a 
work i n g  al l iance w i th  t h i s  man u fact u rer, and 
have brought  our f i rst jo i nt offer ing  to the  
m arket. 

H OW D I D  WE MAKE IT POSS I B L E? 
We set out  to com b i ne h i s  proven low cost 

print mechanism w i th  the s i m p l est poss i b l e  
contro l  e lectron ics .  Advances i n  s i n g l e-ch i p  
m i c roprocessor tec h n ology and p rice eros ion of 
components duri ng the l ast year he l ped to make 
th i s  long awaited dream come t rue  - a pr inter 
that can be sold for less than half  the  cost of 
the computer  that d rives it .  A $299 pr inter. 

But  cost-effect ive des igns and eff ic i ent 
man ufactur ing operat ions  weren ' t  enough .  
Computer retai l e rs can  m ake u p  to  a $250 
markup  on the fore ign  m ode l s. Cou ld  we ho ld to 
a $299 l i st  p rice and g ive the deal er  enough 
incent ive to se l l  the Bytewri ter- 1 ?  N o  way. We 
had to t ry a more d i rect approac h .  

YOUR BUY DECISION - DEALER OR MAIL ORDER 
There are some very good reasons to buy your 

fi rst com p uter t h rough a dealer. There i s  a 
certai n amount  of hand-ho l d i n g  req u i red when 
you decide to buy a personal  comp uter. Th is  is  
one of the  ma in  funct ions of t h e  reta i l  computer  
store.  And m ost of t h em perform t h i s  funct ion 
very wel l .  

B u t  w h y  wou ld  anyone want to  b u y  add-on 
eq u i pment t h rough a dealer? If you f ind  a 
product  that has been des ig ned for and tested 
with  your part i c u l ar computer, you can safe ly 
bypass the computer  dealer. You can have the 
best of  both worlds. You can save money by 
buy ing d i rect from the man ufacturer, and you 
can be certai n that your new dev ice w i l l  work 
when you get it .  

We've done exten sive test i n g  w i t h  the most 
pop u lar compu ters - the TRS-80, the App le  I I ,  
and t h e  Atari 400 and 800. I f  you own o n e  of 
these compute rs ,  we g uarantee you won't  h ave 
any i nterface p rob lems w i th  the  Bytewriter- 1 . 

TRS-80 is a trademark of Radio Shack, Div. of Tandy Corp. 
Apple I I  is  a trademark of Apple Computer, Inc. 
Atari 400 & 800 are trademarks of Atari, Inc. 
Bytewriter-1 is  a trademark of Microtek, I nc.  

Circle 262 on inquiry card. 

FOU R  THI NGS YOU S H O U L D  K N OW BEFORE 
YO U BUY T H IS PRI NTER . 

We don't  want any u n happy customers. We'd 
l i ke you to know the l i m i tat ions  of o u r  p ri nter, as 
wel l as its advantages. There are some 
d i fferences between t h e  Bytewriter- 1  and the  
h i g her  pr iced pr in ters you  m ay be look ing at: 

1) The Bytewri ter- 1  takes s i n g l e  s heet and ro l l  
paper on ly. N o  p i n  feed paper. 

2) We've u sed a 7-wi re pr in t  h ead.  No fan cy 
lower case descenders. 

3) There aren ' t  any software fri l l s  in the  
Bytewriter-1 , l i ke VFU contro ls .  H owever, i f  
you r ma in  i n terest i s  get t ing  software 
l i st i ngs  or pr i n t ing  l etters, you won't  care. 
And,  w i th  a b i t  of i n genu ity, you can 
provide VFU funct ions  in you r  own 
prog rams .  

4 )  You can ' t  go  i nto a computer  store and 
p ick  u p  a Bytewriter- 1 .  They' re so ld d i rect 
on ly  by M IC ROTEK. 

We real ize it 's u n usua l  to poi nt out  the  
l i m i tat ions of  a p rod uct  i n  an ad  that p romotes 
i t ,  but we t h i nk i t ' s  i m portant for ma i l  order 
buyers to f u l ly unde rstand what they're buy i ng.  

The Bytewri ter- 1  w i l l  f i l l  the  needs of m ost 
people.  Peop le  who don ' t  see t h e  sense i n  
spend ing  extra money for featu res they' l l  never 
u se.  

ORDER THE CON FIGU RATION THAT'S J UST 
RIGHT FOR YOU 

The Bytewriter- 1  i s  ava i l ab le  with an i nterface 
cable and comp lete i n struct ions for use w i th  
th ree of the  m ost popu lar  s m a l l  computers on  
the market today, t h e  A p p l e  I I ,  the  Atari 400/800, 
and TRS-80 Mode ls  I, I I , and I l l . One of o u r  
d iv is ions, M I CROTEK PER IPH ERA LS CORP. ,  can 
even provide you w i t h  t h e  ex pans ion  card or 
mod u l e  that you r  com puter  m ay req u i re to d rive 
a pr i nter. 

CALL OR W RITE TO DAY FOR M O R E  
IN FOR MATIO N .  
We have peo p l e  stan d i n g  b y  to answer your 
quest ions.  

MICROTEK!nc. 

M i c rotek, I nc .  
951 4 C hesapeake Drive 
San D iego,  CA 921 23 
Te l .  71 4-278-0633 
Outside Calif. cal l  
tol l  free: 800-854-1 081 
TWX. 9 1 0-335-1 269 
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BYTE LINES 
News and Speculation About Personal Computing 

Conducted by Sol Libes 

An Apple Ill  Emula
tion Mode: Axlon I nc is 
work ing on a project that 
w i l l  a l low an Apple I I  to run 
most of the software de
s igned for the Apple I l l 
includ ing the Apple I l l  d isk 
operating system, SOS. The 
product has its  roots in 
another product recently in
troduced by Axlon, the Ax
ion 256 Memory System. T he 
unit  consists of an interface 
card and a card cage that 
contains up to 256 K bytes 
of memory. There are sepa
rate versions for the Atari 
and Apple I I , and one for the 
Apple I l l  is in the works. Ex
pressed s imply, the u n it can 
exchange 32 K-byte blocks 
of its memory for the top 
32 K bytes in the 48 K ma
chine con nected to it .  

Special  d isk-operating-sys
tem software inc luded with 
the u n it makes its operation 
transparent to the user. The 
hardware/software com bina
tion looks to the host com
puter l ike a l arge-capacity 
d isk drive. Program f i les in 
the memory of the u n it can 
be run as if they were on 
floppy d isk, and data f i les 
can be accessed in  both ran
dom and serial  fashion.  
There are two advantages to 
this  unit: one, information 
can be accessed in  m icrosec
onds (as opposed to m i l l isec
onds or longer for f loppy
d isk drives); and two, the in
creased main-memory space 
makes both existing and pro
posed programs that c rowd 
the cu rrent 48 K-byte l i m it 
m ore feasible.  

The Sunnyvale, Cal iforn i a
based Axlon is work i ng with 
Apple Computer to f ina l ize 
the design of the Apple I l l  
e m u l at ion  hardware/soft
ware combination. The pro
posed u n it w i l l  include the 

Axlon 256 Memory System, a 
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special  hardware board, spe
c i a l  s of t w a r e ,  a n d  a n  
80-col u m n  adapter for the 
Apple I I . 

EEPROM Is Coming: 
Several IC designers are pre
d icting that the EEPROM 
(electri cal ly e rasable pro
gram mable read-only mem
ory) wi l l  replace the ultra
violet-light E PROM within 
three to four years and may, 
perhaps, be used as non
v o l a t i l e  m a i n  m e m o r y .  
Several com panies are now 
putti ng fi n ish ing touches on 
t h ese devices for i ntro
d uction later this year. For 
exam ple, H itachi has an
nou nced the H N4801 6, a 
1 6  K-bit E EPROM (2 K by 8 
bits) that is pi n-compati ble 
with the popular 271 6 UV
E PROM. It uses the same 
voltages, takes 1 0  ms per 
byte to program, and can be 
completely erased with a 
1 -second pulse .  Data reten
tion is clai m ed to be more 
than ten years. I ntel has a 
s imi lar device called the 
28 1 6 . Prices and access 
times are comparable to 
their EPROM equivalents . 

M i c r o s o f t  A d d s  
Graphics Commands To 
BASIC: Microsoft is offering 
OEMs who have hardware 
graphics capabil ity an en
hanced version of the popu
lar BASIC-80 i nterpreter. The 
added commands will al low 
you to create l i nes, boxes, 
c ircles, curves, do object 
painting and relocation, and 
save all you r  work. Seven 
new commands have been 
a d d e d : C I RC L E ,  PA I N T, 
G ETSET, L I N E, DRAW, PUT, 
and PRESET. 

Continuing AMSAT 
OSCAR Activity: AMSA T, 

the Rad io Amateur Sate l l ite 
Corporation, has survived 
the loss of its Phase-l i lA 
O S C A R  s a t e l l i t e .  ( S e e  
" BYTE L I N E S," September 
1 980 BYTE,  page 1 66.)  

Construction of a new 
Phase-I l l  B sate I I  ite is under
way in  Marbu rg, West G er
many; Budapest, H ungary; 
and Washington DC. AMSAT 
has schedu led the satel
l ite's launch for February 

24, 1 982 on a E u ropean 
S p a c e  A g e n cy A r r i a n e
booster f l ight. 

As part of its plan ned u se, 
the sate l l ite w i l l  re lay com
puter data by amateur  rad io 
operators in  personal-com
puter networks. 

For information on how to 
join AMSA T and receive 
Orbit m agazine, write to 
AMSAT, POB 27, Washi ng
ton DC 20044. 

Deta i l s  O n  3 2- B i t  
M icroprocessors: I nte l 
released more information 
on its new 32-bit m icropro
cessor, cal led the iAPX432 . 
The m icroprocessor, under 
development for s ix years, 
features an object-oriented 
architecture that treats high
level entities as el ementary 
software components that 
can be easi ly  manipu l ated. 
T h e s e  e n t i t i e s  i n c l u d e 
records, queues, tasks, and 
col lections of procedu res. 

In its s implest form, the 
m icroprocessor cons ists of 
two i n tegrated c i rcu i ts .  
More processors can  be add
ed l ater to obtain  multipro
cess ing without a ltering soft
ware. It is expe"cted that 
sam ples w i l l  be avai lable in 
the fal l .  

$ 1 00,000 Computer
Chess Prize Offered: 

C arnegie-Mel lon U niversity 
(CMU) i s  offering a prize of 
$1 00,000 to the f i rst person 
to develop a computer pro
gram that can defeat the 
world chess champion. Dr 
H ans Ber l iner, a computer 
scientist at CMU and a 
former world chess cham- · 
pion, heads the competition
ru les com m ittee. He feels 
that the prize m ay be won 
by 1 990 or sooner, but cer
tain ly  no l ater than the year 
2000. 

Last year a $1 000 CMU 
prize was won when J ack 
G i bson, a chess expert, was 
d efeated by Bel le, a comput
er-chess machine developed 
by Ken Thompson and Dr 
J oe Condon, researchers at 
Bell  Laboratories, Murray 
H i l l ,  New J e rsey. 

M lni-Winchester Up
date: F ive compan ies have 
a n n o u n ce d  5 - i n c h  W i n 
chester d rives. The drives' 
s to rage c a pac i ty ranges 
from 1 .8 to 1 2 .3 megabytes 
(u nform atted), and prices 
vary from $690 to $1 600 
(500-u nit quantity prices). 
Most suppl iers are now ship
ping eva l u ation units to 
O E Ms (original  equipment 
m anufactu rers), with l im ited 
production expected by late 
s u m mer. Don't expect fu l l  
production unt i l  next year. 

The f ive companies which 
have a l ready annou nced 
m in i-Winchester hard disks 
are S h ugart Assoc iates, Sea
gate Technology, I rwin I n
ternational,  Tandon Mag
netics, and New World Com
puter Com pany. The price 
l e a d e r  a p p e a r s  to b e  
S h u gart, with its SA602 
3.3-megabyte drive at $660. 
T h e m a x i m u m  s t o r a g e  
leader is the 1 2 .3-megabyte 
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Model 51 0 from I rwin .  I t  
costs $1 500, which incl udes 
i n t e g r a l  t a p e - c a r t r i d g e 
backup. 

T I Improves The 99/4 
Home Computer: Texas 
I nstruments is determ ined to 
make its Tl 99/4 home com
puter a su ccess. Tl has i m
proved the competitive posi
tion of the 99/4 by sub
stantial price cuts and soft
ware im provements, the two 
areas in which the machine 
fared poorly. The new l ist 
price for the console is 
$649.95, a reduction of $300, 
and the rad io-frequency (RF) 
mod u lator's price has been 
reduced from $75 to $50. 

Tl has introduced a soft
ware-devel opment system 
that includes UCSD Pascal 
and a ROM (read-only mem
ory) mod u le with an as
sembly-language debugger. 
The console has been mod i
fied and incl udes dual  f lop
py-<lisk d rives and RS-232C 
interfaces. Tl has a lso an
nou nced thi rd-party soft
ware-i ncentive programs for 
s of tw a re developers .  T l  
plans to introduce extended 
BAS IC and mem ory-€xpan
s ion capabi l i ties in the T l  
99/4. Regrettably, Tl  has not 
seen fit to improve the key
board or make any sub
stantial hardware im prove
ments other than the addi
tion of memory. 

M o r e  On D a i sy
Wheel Printers: Daisy
wheel pri nters are the most 
widely u sed pri nters for 
letter-qual ity hard copy, but 
the market is u ndergoing 
s u bstant ia l  change.  Last 
year, the number of daisy
wheel-printer manufacturers 
dou bled . More com petition 
meant lower prices and in

·
creased performance. The 
new entr ies came from 
Olivetti, Fujitsu, Ricoh, C 
ltoh, and Pertec. Qume and 
Diablo sti l l  dominate the 
market, but com petitors are 
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b road e n i n g  t h e i r  perfor
mance range from the tradi
tional 45 to 55 cps (char
acters per second) to 1 5 to 
80 cps. 

The 45 to 55 cps range is 
dominated by Qu me, an ITI 
su bsidiary with 45% of the 
market, and Diablo, a Xerox 
subsidiary with 40% of the 
market. N EC also has a 1 0% 
market share, with the other 
companies dividing the re
maining 5 % .  The prices of 
these machines should d rop 
about $1000, to $2700 withi n 
the next two to three years, 
and the printer manufac
turers wi l l  most l ikely i n
troduce 30 cps versions sel l
ing for u nder $2000. Look for 
the 30 cps machi nes by year
end . 

Expect a price war be
tween the manufacturers of 
the lower-speed 1 5  to 20 cps 
pri nters. Prices may d rop to 
$1 200 or less by year-end. 
Those companies at logger
heads i n  this marketing war 
are Ricoh (which supplies 
T a n d y ) ,  O l i vett i ,  Pe rtec 
(which supplies machines 
made by Tri um ph-Ad ler), 
and C ltoh. 

Fujitsu has already demon
strated an 80 cps daisy-wheel 
printer. Look for it in com put, 
er stores this sum mer. Qume, 
Diablo, and N EC are ex
pected to i ntroduce 80 cps 
machi nes, and some com
panies are working on 1 00 
cps machines. 

Ada On Microcom
p u t e r s :  A t  a r e c e n t  
A C M / S  I G  P L A N -s p o n s o red 
meeting, TeleSoftware de
monstrated the new Ada l an
guage on a 1 6-bit m icrocom
puter. The compi ler is 50 K 
bytes, supports run-time util
ities, and produ ces pseudo
code that runs d i rectly on a 
Western Digita l Pasca l/Ada 
Microengine system. Tele
Software said that the Ada 
code cou ld be converted to 
the native code of some 
other m icroprocessor by use 

of a s imple p-code inter
preter (p-code is the ma
chine l anguage executed by 
t h e  M i c ro e n g i n e) .  K e n  
Bowles, the developer of 
UCSD Pascal and founder of 
T eleSoftware, said

. 
the com

pany also intends to provide 
Ada compi lers for 8086-, 
68000-, and Z8000-based sys
tems. 

Western D igital w i l l  man
ufacture the Pasca l/Ada 
Microengine for $1 2,750. It  
wi l l  include 1 28 K bytes of 
programmable memory, five 
1/0 ports, a 1 0-s lot chass is, 
video-<l isplay terminal ,  dual  
f loppy-<l isk d rives, and a l ine 
printer. The basic system 
w i l l  cost $621 0. Western D ig
ital also said that it soon ex
pects to release a hard-disk 

contro l ler, a cryptographic 
secu rity modu le, a d istri
buted m u l tiprogram m i ng op
erating system, and an X.25 
packet-switch ing and local 
network product for the pro
cessor. 

Co m p u t e r  B u l l e t i n  
Boards Grow I n  Popular

Ity: There are over 200 CBBS 
(computer  b u l let in board 
systems) in  this country and 
their number grows weekly. 
Anyone with a term ina l, 
modem, and telephone can 
access them. (If you use an 
Apple c

'
omputer, they are 

cal led A B BS.) Most C B B S  
a n d  ABBS serve a s  message 
centers for com puter c lubs. 
Some syste m s  d i str i b ute 
software; for this service, a 
cal ler needs a computer 
with modem-<l river software 
for f i le  transfers. 

Other bul letin board sys
tems serve special  interests 
(eg: AMRAD's B l ind Service 
C B B S 703-281 -2 222,  the 
F a m i l y  H istor ians'  C B B S  
703-978-7561 , and Aviators' 
BBS 91 6-393-4459). For more 
information on a l l  of these 
systems and how to access 
t h e m ,  c a l l  t h e  M A G 
M E D I A -SO C B B S ( 4 1 5 )  
573-8768. 

H e r e  C o m e  T h e  
Japanese: Expect t o  see 
several J apanese personal
computer systems in  US 
stores this fa l l .  Most of the 
systems w i l l  compete d i rect
ly with the Apple I I , Com
m odore PET, and Radio 
S hack TRS-80. They' l l  sel l 
for the same price, perhaps 
s l ightly less, but offer extra 
features. N EC (N ippon E l ec
tric Com pany) w i l l  market 
the PC-8001 at the same 
price as the Apple I I .  (See 
"The N E C  PC-8001 : A New 
J apanese Personal  Comput
er," by Michael Keith and C 
P Koche r, J an u ary 1 981 
BYTE ,  page 72.) I ts features 
w i l l  m atch or exceed the 
Apple's .  Matsushita (known 
in America as Quasar and 
Panasonic) and Sharp are 
also expected to have thei r  
systems on dealer shelves 
this fal l .  The Z80-based 
Sharp system is a l ready on 
sale in E ngland.  One Engl ish 
d i s t r i b u t o r  has a l ready 
adapted C P/M for  it. 

Shopping VIa Comput
er: Com parison reta i l  shop
ping by home computer ap
pears to be the wave of the 
f uture. One of the f i rst com
puterized retai lers is Comp
U-Card of Stamford, Con
necticut. It claims to have 
1 .5 m i l l ion members, of 
which 5000 a l ready have 
computer 1/0 capabil ity. To 
become a member it costs 
$1 8 per year, or $9 if you 
come u nder a grou p plan. To 
access the service's base of 
more than 30,000 items, you 
ca l l  it either via a tol l-free 
telephone number or a two
way c a b l e  TV hookup.  
Comp-U-Card presents prod
uct specifications, price, and 
del ivery charges. You can 
order any item at a typical 
savings of 20 to 40% or j ust 
use the service to compare 
prices. 

Data-Base Systems Ex-



The VP-111 hobby computer: 
Start programming for only $99. 

New! VP-1 1 1  $99 Microcomputer .... • 
Assembled* and tested. 
Features: 
• RCA 1 S02 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 51 2 Byte ROM operating system. 
• CHIP-S interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface-1 00 Bytes/sec. 
• Instruction Manual with 5 video game 
listings, schematics, CHIP-S, much more! 

Ideal for low-cost control applications. 
Expandable to full VP-71 1 capability with 
VP-1 1 4  Kit. 
"User need only connect cables (included), a 
5-vo� power supply and speaker. 

New low price! $199 VP-71 1 ,  only.......... • 

Completely assembled 
and tested. 
All the features of the VP-1 1 1 plus: 
• A total of 2K Bytes static RAM. 
• Power supply. 
• S Bit input port. 
• S Bit output port. 
• 1 /0 port connector. 
• System expansion connector. 
• Buin-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• Instruction Manual-20 video game 
listings, schematics, much more. 
• User's Guide-operating instructions 
and CHIP-S for the beginner. 
• RCA 1 S02 User's Manual (MPM-
201 B)-complete 1 S02 reference guide. 

ncn 

Add computer power a 
board at a time. 
With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 

Built around an RCA COSMAC micro
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-S interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 

Send the coupon now ... 
Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., Lancaster, PA 1 7604. 

Or call toll free (800) 233-0094 
to place your Master Charge or VISA 
credit card order. I n  Pennsylvania, 
call (71 7) 397-7661 , extension 31 79. 

- - - - - - - - - - - - - - - - - - - - - - - - - - -

Please send me the items indicated. 
0 VP-11 1  New low cost Microcomputer 

(See description above) . . . . . . . . $ 99 
0 VP-1 14 Expansion Kit for VP-1 1 1 -Includes . 

3K RAM. I /0 Port and connectors $ 76 
0 VP-71 1 The original VIP M icrocomputer 

(See description above) . . . . . . . . $199 
0 VP-44 RAM On-Board Expansion Kii-Four 

21 1 4  RAM ICs. Expands VP-71 1 
memory to 4K Bytes . . . .  . .  . .  . .  . $ 36 

0 VP-590 Color Board-Adds color. Four 
background and eight 
foreground colors . . . . . . . . . . . . . $ 69 

0 VP-595 Simple Sound Board-Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker . . . . . . . . . . . . . . $ 30 

0 VP-550 Super Sound Board-Turns 
VP-1 1 1 /71 1 into a music synthesizer' 
Two independent sound channels. 
Outputs to audio . . . . . . . . . . . . . . $ 49 

0 VP-551 4-Channel Super Sound-Includes 
VP-576 and demo cassel! e. Requires 
VP-550 and 4K RAM . . . .  . . .  . .  . .  $ 74 

0 VP-570 Memory Expansion Board-
Plug-in 4K RAM memory . . . . . . . $ 95 

0 VP-580 Auxiliary Keypad-Adds two-player 
interactive capability. Connects 
to VP-590 or VP-585 . . . .  . .  . .  . .  . $ 20 

0 VP-585 Keypad Interface Board-Interfaces 
two VP-580 Auxiliary Keypads 
to VP-1 1 1 /71 1 . . . . .  . .  . .  . .  . .  . . .  $ 15 

0 VP-560 EPROM Board-Interfaces two 
271 6 EPROMS lo VP-1 1 1  /71 1 . . $ 34 

0 VP-565 EPROM Programmer Board
Programs 271 6 EPROMs. 
With software . . . . . . . . . . . . . . . . . $ 99 

0 VP-575 Expansion Board-Provides 4 
buffered and one unbuffered 
expansion sockets . . . . . . . . . . . . $ 59 

0 VP-576 Two-Board Expander-Allows 
use of 2 Accessory Boards in either 
I /0 or Expansion Socket . . . . . . . $ 20 

0 VP-700 Tiny BASIC ROM Board-BASIC 
code stored in 4K of ROM . . . . . . $ 39 

0 VP-701 Floating point BASIC for 
VP-71 1 on cassette. Requires 1 6K 
Bytes RAM (avail. 7 /80) . . . . . . . . $ 49 

0 VP-71 0 Game Manual-Listing for 1 6  
exciting games . . . . . . . . . . . . . . . $ 1 0  

0 VP-720 Game Manuai-11-More games . .  $ 15 

Keyboards & Terminals 
0 VP-601 Keyboard- 1 28-character ASCII 

encoded alphanumeric 8-bit parallel 
output . . . . . . . . . . . . . . . . . . . . . . . $ 69 

0 VP-606 Keyboard-Same as VP-601 . 
Asynchronous serial output . . . . . $ 99 

0 VP-611 Keyboard-Same as VP-601 plus 
1 6-key numeric keypad . . . . . . . . $ 89 

0 VP-616 Keyboard-Same as VP-606 plus 
1 6-key numeric keypad . . . . . . . . $119 

0 VP-620 Cable-Connects VP-601 /61 1 to 
VP-1 1 1  /71 1 . . . .  . .  . .  . .  . .  . .  . .  . .  $ 20 

0 VP-623 Cable-Unterminated for 
VP-601 /61 1 . . . .  . .  . .  . .  . .  . .  . .  . .  $ 20 

0 VP-626 Connector-Male "D" mates to 
VP-606/61 6 . .  . .  . .  . .  . .  . .  . .  . .  . .  $ 7 

0 VP-3301 1nleractive Data Terminal . . . . . . . . . $369 
0 VP-3303 1nteractive Data Terminal 

with built-in R F output . . . . . . . . . . . . $389 

Enclosed is $ __ for items checked plus shipping & handling charge of $3.00. 
Add your state and loc·al taxes $ __ Total enclosed $ __ _ 

I enclose D check or D money order. Or charge my D VISA D Master Charge. 
Credit card account No. 
Master Charge Interbank No. ______ Expiration date _____ _ 

Signature (required for credit orders): _____________ _ 

Name (please type or print): 
Street address: ________________ City: ___ _ 

State & Zip: __________ Telephone:( 
Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 

Circle 351 on inquiry card. 
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pandlng: The need to ac
cess reference ·material has 
become much easier be
cause of computerized data
base d istributors. For exam
ple, a l awyer can access the 
Nexis system f rom Mead 
Data Central, 200 Park Ave, 
New York NY 1 001 7, for a 
spec ial  keyed-word news
search service. The cost is $1 
to $1 . 50 per m inute, p lus  a 
$300 monthly charge. The in
it ial  s ign-up charge is  $425.  
There are many lower-cost 
data-base services catering 
to the special  needs of var
ious professionals .  

For information on data
base systems, consu lt  the 
Directory of On-Line Data 
Bases, publ ished by Cuad ra 
Associates, 1 523 S ixth St, 
Su ite 1 2, Santa Monica CA 
90401 . The price is $60 per 
year (four issues). 

Computer Makers To 
M a rket Private Soft
ware: If you develop soft
ware for the H P-85 desk-top 
system in your spare time, 
Hewlett-Packard has a plan 
for marketing it. Hewlett
Packard w i l l  pay a royalty 
for the software and offer to 
se l l  you a system at a d is
count. Bu rroughs has a 
s imi lar  plan. 

G M On R o bo t i cs 
Shopping Spree: GM has 
ordered 25 robots for its 
t r a n s  m i s s i o n - m a c h i n i n g  
l i n e s  a t  i t s  W a r r e n ,  
Michigan, faci l ity. This  i s  the 
largest undertak ing of its 
k ind in the automotive in
dustry. The robots w i l l  cost 
al most $2 m i l l ion. GM plans 
to buy as many as 1 800 pro
grammable robots between 
now and 1 984. 

In a related development, 
GM w i l l  use l aser checking 
devices on its  J -car-body 
assembly l i nes; the devices 
w i l l  check 20 to 30 points on 
each car for proper body fit 
and panel a l ignme'nt. T here 
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wi l l  be no contact with the 
auto dur ing this check ing 
procedure. 

AT&T To Enter Com
puter Market: I n  a land

mark decision, the FCC w i l l  
a l low AT&T (American Tele
phone & Telegraph) to enter 
the computer busi ness. The 
decision requ i res AT&T to 
set up a separate subsid iary 
to offer term inals  and com
puter-enhanced services. I n
d ustry pu nd its spec u l ate 
that AT&T wi l l position itself 
to capita l ize on the marriage 
of the telephone and com
puter technologies. 

Used Word-Processor 
Market Burgeoning: You 
can save qu ite a bit of 
money by buying a used 
word processor. I BM, Xerox, 
Lanier, and Vydec systems 
are becom ing avai lable as 
c o m p a n i e s u p g r a d e  to 
newer, more powerf u l  ma
c h i n e s .  I n  M i n n eapol i s ,  
Word Systems I n c  special
izes in sel l ing used word
processor systems, a lthough 
they a re a l so ava i l a b l e  
through many other dealers. 

E x t r a - L i f e  P r i n t e r  

Ribbons: Replacing printer 
ribbons is expensive. Here's 
how to revive worn-out 
c losed-loop ribbons housed 
in  plastic cases: carefu l ly 
pry open the case without 
d isturbing the ribbon. Spray 
the r ibbon l ightly (don't 
overspray) with an a l l -pur
pose l u b r i ca n t  such as 
WD-40, c lose the case, and 
let it stand overnight. The 
l u bricant causes the ink 
from the moist unused por
tions of the ribbon to f low 
down into the d ry areas of 
the r ibbon . This renewal pro
cess can usual ly be repeated 
several t imes before the rib
b o n  is c o m p l et e l y  ex
h austed. 

Random News Bits: 
U n ited States Robots, Con
s h oc k e n ,  . P e n n s y l va n i a ,  
claims to have developed a 
five-joi nted robot arm using 
seven microprocessors-one 
for each joi nt, one for math 
calculations, and one for 
overall coord i nation .  The 
microprocessors do multipro
cessing on a shared bus and 
memory system .  . . .Tosh iba 
and· H itachi have demon
strated "pocketbook TVs" 
that typically use 1 20- by 
1 60-element LCDs (l iquid
c rystal d isplays). Matsushita 
and H itachi  reportedly wi l l  
i ntroduce products next year 
using these d i splays. . . . I n
terested i n  learning more 
about possible health ha
zards associated with C RT 
(cathode-ray tube) termi nals? 
Then you should get a copy 
of the 1 6-page pam phlet en
titled Health Protection for 
Operators of DCTs!CRTs. It's 
published by the New York 
Com mittee for Occu pational 
Safety and H ealth, 32 U n io n  
Sq, R m  404, N e w  York N Y  
1 0003 ( $ 1  for ind ividuals; $3 
for institutions) .  

Random Rumors: 
Apple Com puter may put off 
its plans to bu i ld  5-inch Win
chester-d isk drives for the 
Apple I l l  and the rumored 
Apple I V. Apple has report
edly i nked a contract for 
1 0,000 s ix-megabyte ST-506 
drives from Seagate Techno
logy. Apple sti l l  plans to pro
duce a hard-d isk d rive for in
troduction next year . . . .  I t  is 
rumored that Digital Equ ip
ment Corporation has devel
oped a s i n g l e-i ntegrated
c i rcuit vers ion of the PDP-1 1  
and that i t  exists in  pro
totype form . . No produ ction 
plans have as yet been es
tab l ished . . . .  There is a lot of 
talk circu l ating that Xerox 
w i l l  soon release a vers ion of 
the Smal ltalk programming 
l anguage and a complete 
book describing it. Most l ike
ly it wi l l be released to 

un iversities who presently 
have the Xerox A l to system 
(an experimental personal 
c o m p u te r) .  . . . Ele c tronic 
News recently reported that 
I BM and Tandy were holding 
d iscussions on the poss ib i l ity 
of I BM 31 03 video term inals  
being sold through Radio 
S hack stores . . . .  According to 
a report issued by I nterna
t ional  Resource Develop
ment I n c  ( I RD) in  Norwalk, 
Con necticut, I BM, Xerox, 
and Matsushita w i l l  in
troduce typewriters with 
voice input by 1 983. I RD 
pred icts that the typewriters 
w i l l  correctly recognize 93% 
of "typical business E ngl ish 
as spoken by the average ex
ecutive," and that the unit 
w i l l  have a v ideo screen that 
d isp lays the spoken words. 
Corrections and changes can 
be made on the screen . . . .  

MAIL: I receive a large 
n u m be r  of letters each 
month as a resu l t  of this 
column.  If you write to me 
and wish a response, please 
i n c l u d e  a self-add ressed, 
stamped envelope. 

Sol Llbes 
PCB 1 1 92 
Mountainside NJ 0708 1 



LAST 60 DA YS TO SA VE $200 ON OUR 

8 Mhz. 8086 CPU Set 
Now $595- Price returns to $795 on July 1 

MEMORY - Our two card 8086 CPU set is the only high
performance 1 6-bit processor for the S-1 00 bus that allows 
using standard 8-bit memories for economy or IEEE 1 6-bit 
memories for speed - in any mix. 

1 6-BIT OR EXTENDED ADDRESSING - Special circuitry is 
included to allow memories without IEEE extended addres
sing to be used in systems with more than 64K (uses 
PHANTOM). 

FAST 8 MHZ. OPERATION - Gives you high performance 
without requiring expensive memory. Most any 250 nsec. 
static memory board will do the job. Or, at the flip  of a switch, a 
4 Mhz. clock may be selected and/or a wait state may be 
added. 

2-CARD CPU SET - Includes serial 1/0, parallel 1/0, a 
monitor in 271 6 EPROM, a time-of-day clock, and a very 
flexible and expandable vectored interrupt system. 

Price includes 86-DOS@J 
DEVELOPMENT SOFTWARE - 86-DOS provides a com
plete package of development software, including editor, 
assembler, debugger, zao to 8086 source code translator, 
and utilities. 

1/0 CONFIGURATION - The hardware-dependent portions 
of the 1/0 system have been isolated into a single module. Full 
specifications are provided to allow customizing the module 
for a given hardware configuration. 

MICROSOFT BASIC-86 
IT'S THE STANDARD - This BASIC is essentially 
identical to version 5 of Microsoft's BASIC interpreter, 
the accepted standard with widely available application 
programs. Programs distributed in CP/M® format are 
easily converted to the 86-DOS system .  (CP/M is a 
registered trademark of Digital Research.) 

IT'S FAST - It is two to seven times faster than BASIC
SO on a 4 Mhz. Z-80, depending upon application. 

BREAKING THE 64K BARRIER - How many of you 
can run an extended disk BASIC and see the message 
"63309 Bytes free" when it signs on? 

RUNS UNDER 86-DOS - Our high-performance 
operating system can load the 30K BASIC interpreter in 
less than 2 seconds. Loading BASIC programs is done 
with similar speed. This is several times faster than 
competing operating systems. 

PRICE: $350 To registered SCP 8086 CPU .o wner, 
$500 to others. 

Circle 363 on Inquiry card. 

8 Mhz. 2-card CPU Set 
With 86-DOS 

ASSEMBLED, TESTED, GUARANTEED 

$595 
DRIVERS AVAILABLE for following disk control lers: Tarbell 
SO, Tarbell DO, Cromemco 4FDC, Northstar SO. 

Please specify disk controller from among 
those supported. 

A_ sattle Computer Products, Inc. � 1 1 1 4 1ndustry Drive, Seattle, WA. 981 88 
(206) 575-1 830 
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Not for sale in any 
bookstore ! Not available at 

any price ! The new 
Consumer Information 

Catalog! 
It's the free booklet 

that lists over 200 helpful 
Federal publications; 
more than half, free. 

On topics like home repairs. 
Money management. 

Nutrition. 
Information that could 

help you to a better way 
of life. 

To get your free copy, 
just write : 

CONSUMER INFORMMION � PUEBLO, COLORADO 
81009 

-��General SerVlces Adrrurustrahon 
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Letters-----------------------------------------

Continued from page 20: 

Resistible Puzzle 

John Moore revived the earlier
published problem of creating a network 
with resistance of 355/113 (a very close 
approximation to 7r) with a minimum 
number of unit-valued resistors. (See the 
January 1981 BYTE, page 16. )  He im
proved greatly on W Lloyd Milligan's 
26-unit solution (see the August 1980 
BYTE, page 20) by presenting two 18-unit 
solutions and asking if anyone could find 
a solution with 17 or fewer resistors. 

By abandoning their continued-fraction 
method in favor of one based on 
Diophantine equations (those having 
positive, non-zero integer solutions), I 
was able to come up with two different 
15-unit solutions. (See figures la and lb . )  

I believe these two to  be  minimal, and 
· essentially the only minimal solutions (ie: 

except for other solutions creafed by 
trivial transpositions of series and parallel 
elements in one of these resistors) within 

(la) 

the class of networks examined by this 
method and by the continued-fraction 
method (ie: all simple series-parallel net
works) . 

But there are many more ways to con
nect a handful of resistors than just in 
simple series-parallel networks! 

I looked for a solution with a bridge as 
a part of the total network. With the help 
of a TI-58 programmable calculator, I was 
able to find a 14-unit solution. (See figures 
2 and 3 on page 270 . )  

Of course, with 12  or  13  resistances to 
connect together in an arbitrary fashion, 
much more complicated figures than 
bridges are possible. Unfortunately, the 
calculation of resulting network im
pedance, and the searching through the 
various configurations, becomes cor
respondingly complex. I suspect that the 
14-unit solution can be improved upon. 

David F Smith 
3033 Turk Blvd, #3 
San Francisco CA 94118 

(lb) 

Figure 1: T�o 15-unit networks with z = 
355 

113 



IT ION 

The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 

1 1 " X 1 4" including a 1 W' border. 
• Part of an edition strictly limited to only 1 00 

prints. 
• Personally inspected, signed and numbered 

by the artist, Robert Tinney. 
• Accompanied by a Certificate of Authenticity. 
• Carefully packed and shipped first class. 
• Priced at $20, plus $3 ($6 overseas) for post

age and handling. If Set 1 -4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Visa or Master
Charge orders may call Toll Free. 

I 
I 
I 
I 
I I 
I 
I 
I 
I 
I I 

- - - - -., 
ease send me the following Collector.

�
�d� - 1 on Byte Covers and Certificates of Authen

ticity. 

Oty. Cover 

_# 1 ·7 Bridges of Konigsberg 

Amount 

. . . . $20 

. . . .  $20 

. .$20 

. . . .  $20 

_#5-Computer Engineering . . . . . . . . • . . . . . .  $20 

_#2-Fun and Games . . . .  

_#3-Homebrew . . . . . . . .  . 

_#4-Software Mirage . . . . . .  . 

_#6-Total Eclipse . . .  $20 

_#?-Computer Hardware . .  . .  . . .  $20 

.$20 

.$70 

. . . . . . . . . . . . . . . .  $70 

_#a-Perspectives . . . . .  

_No.'s 1 -4 . . . . . .  . 

_No.'s 5-6 . . . . . . .  . 

Post. & hand. ($3 in US , $6 overseas) $ __ 

Total '-Is ____ _, 
D I have enclosed check or money order 

D Visa D MasterCharge 

Card # ____________ _ 

Expiration Date _________ _ 

Send my print(s) to: 

Name __________________ _ 

Address; _____________ _ 

City· _____________ __ 

State __ --<-iP·-----------

Mail this coupon to: 

robert tinney graphics 
1864 N. Pamela Dr. 

Baton Rouge, LA 
FOR VISA O 70815 R MASTf:Rc CALL TOLL �RGE ORDERs 1-aoo-854 REEt - oss 

24 H 
Caur.: 1-aoo-432 

2 I Ext. 910 OURs A DA Yl 
·72S7!Ext. 91o  . 7 DAYs A WEEK! 
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Figure 2: A 14-unit network with Z = 
355 

113 

,---....___ 

q N 

Figure 3: Voltages and currents in the 14-unit network with 355 mV across it. 

Easler Communication 
In Two Directions 

Mark R Titchener's article "Com
munications in Two Directions" (June 
1980 BYTE, page 96) presents a circuit to 
communicate bidirectionally on a single 
line; however, it requires too many com
ponents. An easier way to do it is shown 
in figure 4. This circuit will work for both 
analog and digital signals . Using standard 
op-amp theory, it is easily shown that V4 
= V2 and V3 = V1. Line impedance can 

R 

be compensated for by making RO 
variable. 

R Gupta 
Electrical Engineering 
University of Auckland 
Private Bas, Auckland 
New Zealand 

Smart Wheelchair Project 

Steve Ciarcia's article "Home in on the 
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Rangel An Ultrasonic Ranging System" 
(November 1980 BYTE, page 32) was ex
cellent .  I would, however, like to make 
BYTE readers aware of another project 
that has incorporated the Polaroid 
Ultrasonic Ranging technology. The pro
ject was funded by the Veterans Ad
ministration Rehabilitative Engineering 
Research and Development Center of Palo 
Alto, California. The participants, Karen 
Altman, Rick Epstein, Leslie Gerding, 
Wayne Ledger, and Dave Parker, were 
graduate students last year at Stanford 
Mechanical Engineering. 

The objective was to design, develop, 
and successfully fabricate a "smart" elec
tronic wheelchair. Its construction in
cluded ten ultrasonic sensors, eight of 
which were used to detect approaching 
obstacles or the presence of a wall on 
either side of the chair. The remaining 
sensors were focused on the user's head 
from two angles. 

The chair has many modes of opera
tion: the most important is the head
control mode. Here, the user directs the 
movements of the chair by head motions. 
To move the chair forward, the user posi-



� & COMPUSTAR·: 
USERS' GROUP 

We're 
Celebrating ! 

We Wil l  
not be 
undersold by 
any regularly 
advertised 
price. 

Won't You 
Join Us? 

NOW FOR A LIMITED TIME, THIS SPECIAL OFFER 
JOIN SUPER * STAR I NTERNATIONAL F O R  T H E  REG U LAR YEARLY MEMBERSH IP FEE AND RECEIVE A FREE DISKETTE WITH 

THE FOLLOWI NG PROG RAMS: 
• "RECOVER", it allows you to recover an erased program 
• "AUTO LOAD", it enables you to load and run a program 

automatically 
• "RETU RN", it gets you back into a crashed program from CP/M' 
• the game "OTHELLO". 

Since our first ad in March 1 981 ,  we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Super * Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. 

Our full color, monthly magazine will print a free program in every issue-programs like an a ppointment calendar and personal 
finance record keeping. You'll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story-the people, ideas, and machines behind your computer. 

WE GIVE YOU VALU E! 
Purchase just one commercial program and you will save more than the price of our membership fee. Rent a car or stay in a 

hotel offered in our discount program and save even more, not to mention insurance discounts, a market place for your own 
software, and a shoulder to lean on if something isn't working quite right. 

Super * Star International-with savings, service, and efficiency-we're here to win your heart. 

WE NOW OFFER A WIDE RANGE OF PRODUCTS 

SUPER * STAR INTERNATIONAL CORPORATION 
3722 Chestnut Place, Denver, Colorado 80216 • (303) 623·7973 

Dealers are invited to contact us concerning a special dealer program. 
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A few may still be under development at the date of this Issue. 

Software 
• Diagnostics-for the CPU, Memory, Disk Drives and more 
• Word Processlng-WordStar', MaiiMerge', WordMaster', Magic Wand' 
• Languages-Cobol, Fortran, Pascal, Forth, etc. 
• Utilities-Assemblers, Disassemblers, Monitor 
• Games-Chess, Adventure, Star Trek, and more 
• Business-Accounts Payable, Accounts Receivable, General Ledger, 
Inventory, SuperSort', DataStar', and the most powerful, easy to use 
business package for the CompuStar, which automatically updates al l 
the information at the point of entry, eliminating time consuming sorts 
and reducing errors 

Hardware Enhancements 
• S·100 Adaptor • Upgrades for ALL SuperBralns 
• External Controls • SuperDOS (Fantastic!) 
• Add·on Disk Storage • Add·on character sets-including graphics 

AND MUCH, M UCH MORE!  

Yearly membership fee i s  $50.00 U.S., 
$58.00 Canada, $74.00 Europe and So. 
America, $81.00 Australia. 

I would like to join Super* Star International. Enclosed In my check for $, ______ _ 

Your fee may be tax deductible. 
Send checks with your name and 
address, made out to: Super* Star 
International. 

Circle 450 on inqu iry card. 

Name ___________________ Company _________________ _ 

Address Phone-----------------

City/State/Zip------------------------------------

Computer Model Version 
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tions his or her head toward the front of 
the chair. Similar operations control the 
three remaining directions. In effect, the 
user's head is a proportional-control joy-. 
stick. One can readily see that this type of 
noncontacting control would be helpful 
for people who have no usable arm func
tion. 

In operation, the front-facing ultra
sound sensors detect the presence of 
obstacles in the chair's path. When such 
an obstacle comes within a predetermined 
distance, the chair automatically slows 
and stops before running into it. If the 

"obstacle" moves away, the chair will 
follow at a fixed distance. 

Side sensors serve to detect walls. A 
mode to "follow that wall" enables a chair 
to travel parallel to the chosen wall at a 
fixed distance. Open doorways are de
tected and passed over, but a discontinu
ity of more than a few feet disables the 
wall-following mode and waits for further 
commands from the user. 

A "cruise control" mode does not use 
any additional sensors, but instead relies 
on wheel-speed data obtained from two 
optical shaft encoders. Once in this mode, 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS 120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include : 

• 165 cps bidirectional printing •RS232 interface 
• Horizontal & Vertical Tabs •20 rnA Current Loop interface 
•Page Length Selection •Top of Form 
• 1 10-4800 baud operation •Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X -on , X -off protocol • Parity selection 
•Self Test •Optional APL character set 

Over 4000 OS 120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to-
day's higher speed data com-
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per
formance for years to 
come . When service is 
required, we will respond 
promptly and effectively. 
Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details. 

DATASOUTH COM PUTER CORPORATIO N  
4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523·8500 
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the chair proceeds at a constant speed and 
heading despite changes in terrain. 

A final mode allows the head to be 
moved without affecting the chair. 

The user initializes the system to the 
range of his or her head motion by means 
of a "training" program that instructs the 
user to center the head, to move it to the 
left or right, and forward or backward. 
The program uses this information to 
calibrate the position/speed algorithm as 
well as set up a dead band around the 
user's rest position. 

The hardware presently consists of a 
ZBO microprocessor, 64 K bytes of mem
ory, and an external disk-drive system. 
Once the program is loaded, the disk is 
disconnected and the user drives off. The 
software executive is written in BASIC, 
with a majority of the actual real-time 
program coded in machine language and 
as arithmetic function calls. The listing . 
consumes 40 pages. 

The current construction phase will 
shrink the initial hardware and software 
configuration by one-third. A final design 
will capture the features on a single 
printed-Circuit board. 

The approach taken in pursuit of the in
terface between the ultrasound sensors 
and the microprocessor is considerably 
different from the method described in 
Steve's article. Since the Polaroid kits 
were not available at the time of construc
tion, several new cameras were sacrificed 
to acquire the parts required. In addition, 
the computer interface was done not at 
the EDB level, but at the custom ultra
sound board level. To perform a ranging, 
the computer generates a transmit request 
pulse via a convenient parallel output bit. 
The output from the board is then inter
rogated to start a software timing loop 
that is terminated by the received echo 
signal. The number of times the loop is 
performed gives a fairly precise measure 
of the range. Dividing this value by an ap
propriate factor will yield the range in 
whatever units are required. In the course 
of the project, a resolution of about a 
quarter of an inch was obtained over 
distances ranging from 9 inches to 20 feet 
(depending on surface characteristics) .  

Additional information about this on
going project can be obtained by writing 
me at the address below. 

David L Jaffe 
Palo Alto VA Medical Center 
Rehabilitative Engineering Research and 

Development Center 
3801 Miranda (153) 
Palo Alto CA 94304• 



dBASE II vs. the Bilge Pumps. 
by Hal Pawluk: 

We all know that bilge pumps suck. 
And by now, we've found out -the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela
tional Database Man
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-1-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
8L Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it. 

Circle 34 on Inquiry card. 

dBASE D vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round
off errors, has a super
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An .Unheard-of Money-Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Ashton .fate 
©Ashton-Tate 1980 
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SuperSoft's 
Gallery of CP/M 

--�-� � DIAGNOSTICS 1 :  A syslem diagnoslic package. 
Tests: · 

• Memory • CPU (8080/8085/ZBO) • Terminal • Disk • Printer 
To our knowledge the CPU test is the first of its kind anywhere. Diagnostics 
I can help you find problems before they become serious. A good set of 
diagnostic routines are a must in any program library. Minimal re
quirements: 32K CP/M. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 
DIAGNOSTICS I I :  The most comprehensive set of CP/M compatible � system check-out programs ever assembled. Includes all of 
Diagnostics I ,  plus: 
• Every test is "submil"-able • A complete Spinwriter/Diablo/Qume test has been added 

(Serial Interface only) • Output may be logged to disk • Expanded memory test 
• Expanded terminal test � • Expanded disk test 
Diagnostics I I  provides the next level in system maintenance. 
Requires: 32K CP/M � Price: $100.00 Manual only: $15.00 

"� I SYSTEM MAINTENANCE I 

SUPER·M·LIST: A complete. easy to use mail ing list program 
package. Allows for two names, two addresses, city, state, zip and 
a three digit code field for added flexibility. Super·M·List can sort 
on any field and produce mailing labels direct to printer or disk fi le 
lor later printing or use by other programs. Super-M-List is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
Requires: 48K CP/M 
Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS-Text Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 

• left & right margin justification • user defined macros 
• dynamic insertion from disk file • underlining and backspace 

TFS lets you make multiple copies of any text. For example: Per
sonalized form letters complete with name, address & other inser
tions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP/M compatible editor. 
Requires: 24K CP/M 
Supplied with extensive user manual: $85.00 manual alone: $20.00 
Source to TFS in 8080 assembler (can be assembled using stan
dard CP/M assembler) plus user manual: $250.00. 

TEXT PROCESSING 

.���- �-�_q � UTILITIES 1 :  A collection of programs that you will find useful and � 
maybe even necessary in your daily work (we did!). 
Includes: 

GREP: Searches fi les for a specified string 
SORT: In core sort of variable length records 
CMP: Compare two f l ies for equality 
PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 

. . .  pl us more . � Requires: 24K CP/M rr Supplied with manual on discette: $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"file" uti l i ties: 

DIFF: Source comparitor 
PR: Powerful mullicolumn output formatter 
DC: Desk calculator 

� RPL : Substitute strings in li tes 

r� . . .  plus more . 
Requires: 24K CP/M $60.00 
Supplied with manual on discette 

I UTILITIES I 

ANALIZA: An amazingly accurate 
simulation of a session with a 

· .
. 
::�:;.· psychiatrist. Better than the famous 

"ELIZA" program. Enlightening as 
well as fun. An excellent example of 
Artificial Intel l igence. 
Requires: 48K CP/M. CBASIC2 
Cost: $35.00 

SSS FORTRAN: The SSS FORTRAN compi ler is fast. efficient. and complete 
(full 1966 ANSI standard with extensions). The RAT FOR compiler compiles into 
FORTRAN allowing the user to wnte structured code while reta•nmg the 
benefits of FORTRAN . The FORTRAN supports many advanced features not 
found in tess complete Implementations. •ncludmg: complex ar1thmet•c. 
character variables. and functionS:.& Complete sequencia! and random d•sk 110 
are supported . SSS FORTRAN will compile up to 600 lines per m1nute! Recur
sive subroutines with static variables are supported. ROMabte - - .COM" f i les 
may be generated. SSS RAT FOR allows the use of contemporary loop control 
and structured programming techn iques. SSS RATFOA rs srmtlar to FORTRAN 
'77 in that it supports such things as: 
• REPEAT ... UN

.TIL • WH ILE • I F  ... THEN .. ELSE 
SSS RATFOR is supplied with source code in FORTRAN and RATFOR. 
System Requirements & Prices: 
SSS FORTRAN requires a 32K CP/M system. 
SSS FORTRAN wilh RATFOR: $325.00 Documenlat1on alone. $25.00 
SS FORTRAN atone: $250.00 
RATFOR alone: $100.00 
(RAT FOR sold only with valid SSS FORTRAN l i cense) 

STACKWORK'S FORTH: A full , extended Forth interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in
teractive BASIC. 
SELF COMPILING: Includes every line of source code necessary to recompile 

itself. 
EXTENSIBLE: Add functions at wil l . 
Z80 or 8080 ASSEMBLER included. 
Single license, OEM licensing available. 
Please specify CPU type: Z80 or 8080 
Supplied with extensive user manual and tutorial: $175.00 
Documentation atone: $25.00 

'TINY' PASCAL II: We stil l call it 'Tiny' but it's bigger and better than ever! This is 
the famous Chung-Yuen 'Tiny' Pascal with more features added. Features include: 
• recursive procedures/functions • integer arithmetic • CASE 
• FOR (loop) • sequential disk 110 1 dimensional arrays 
• IF ... THEN ... ELSE • WHILE • PEAK & POKE 
• READ & WRITE • REPEAT . . . UNTIL • more 
'Tiny' Pascal is fast. Programs execute up to ten times faster than s imi lar BASIC 
programs. SOURCE TOO! We stil l distribute source, in 'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in
sight into compiler construction. 
Requires: 36K CP/M. Supplied with complete user manual and source on discette: 
$85.00. Manual alone: $10.00 

PROGRAMMING LANGUAGES 

NOW!!  
TERM: A complete intercommunications package for linking yo11r com
puter to other computers. Link either to other CP/M computers or to large 
timesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver
tion program) with any other real time communication between users on 
separate systems as welt as acting as timesharing terminaL All  

Products 
avai lable 

for 
APPLE I I + 
with CP/M 

• Engage/disengage printer • error checking and auto retry 
• terminal mode for timesharing between systems 
• conversational mode • send files • receive lites 
Requi res: 32K CP/M 
Supplied with user manual and 8080 source code: $ 150.00 
Manual atone: $15.00 

INTERCOMPUTER C O M M U NICATIONS 

ENCODE/DECODE: A complete software security system for CP/M. 
Encode/Decode is a sophist icated coding program package which trans
forms data stored on disk into coded text which is completely unrecog
nizable. Encode/Decode supports multiple security levels and passwords. 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited. Below are a lew e:.<amples: 

• data bases • payroll fi les • programs tax records 
Encode/Decode is available in two versions: 
Encode/Decode I provides a level of security suitable for normal use. 
Encode/Decode I I provides enhanced security for the most demanding 
needs. 
Encode/Decode 1 : $50.00 Encode/Decode I I : $100.00 manual atone: $15.00 

SOFTWARE SECURITY 

CP/M Formats: 8" soft sectored, 5" N orthstar, 5" M icropo· 
l i s  M od I I ,  Vector MZ, Superbrain DD/QD 

All  Orders and General I nformation: 
SUP ERSO FT ASSOC I ATES 
P.O. BOX 1 628 
C H A M PA I G N ,  IL 1)1 820 
(21 7) 359·2 1 1 2  

O n  line "He lp" system provided with every program package. Technical H ot Line: (2 1 7) 359·2691 

SuperSoft 
First in Software Technology 

CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 

(answered only when tech n ician Is available) 
Far East Distribution: 
ASR International 
3-15-8. NISHI-SHIMBASHI. MINATO-KU. TOKYO T 105 JAPAN 
{03) 437-5471 

SuperSoft's Masterpie�e 
of the Month 



A f u l l .  extended FO RTH interpreter/comp i le r  p roduces 
COM PACT. R O M A B L E  code .  As fast as com p i l e d  FORTR A N ,  
as easy to use as interactive BAS I C .  

S E LF COMPIL ING 
I nc l udes every l i ne  o f  sou rce code necessary to  recom p i le  
i tse l f .  

EXTE N S I B L E  CP/M* COMPATI B LE 
Add fu nctions at w i l l .  

Z80 & 8080 AS S E M B LE R S  included 
' 

Sing le  l icense 
Su pp l ied w1th extens1ve user manua l  and tu tor ia l :  
$ 1 75 .00 

� � Docu me ntat ion a lone :  $2s' .oo 

Please specify CPU type .  
Z80 or 8 080 
O E M ·s. we have a d eal  for you '  

CP/M Formats: 
8" soft sectore d ,  5 "  N o rthstar, 
5 "  M icropo l i s  M od I I ,  Vector M C ,  
Su perbra in  DD/QD 

All Orders and General Information: 
S U P E R SO FT ASSOCIAT E S  
P.O. B O X  1 628 
CHAMPAIG N,  I L  61 820 
(21 7) 359-21 1 2  

·'� 
Technical H ot Line: (21 7) 3 59-2691 
(answered only when technician is available) 

II SuperSoft 
First in Software Technology 

'CP/M registered trademark Dig ital Research 

StackWork's FORTH is the copyright of 
StackWork's. 3 2 1  E . Kirkwood 
Bloomington. Indiana 47401 
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KILL 
SURGES 
LIKE 
LIGHTNING! . 
AC power l ine surges are destructive, can cost you 
money; and can't be p revented. But you can stop 
them from reaching your sensitive electronic equip
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to d issipate up 
to a 1 , 000,000 W, 100p, second surge. Triggers at 
1 0% above nominal peak voltage.  Works in parallel 
with the power l ine.  Is easy to instal l for immediate 
protection. No compl icated wiring or special tools 
requ i red. 

Several different models to choose from , including 
an OEM version .  Call  or write today for a free brochure. 

� SUHRB 
�SBUIIHY 

It'll clean up your AC 

IJ�BJSES,INC. 
643 South 6th Street, San J ose, CA 951 1 2  
(408) 288-5565 

DEALER INQUI RIES I NVITED 
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Technical Forum _________ _ 

Text continued from page 228: 

My application required that I code the 10 decimal 
digits (0 thru 9) .  I borrowed the 7-bit-per-digit bar code 
used in the UPC (Universal Product Code) to represent 
those digits. [Note that UPC bar codes, as shown in 
figure 1, have a different appearance from PAPER
BYTE® and other bar-code formats . . . .  GW) Each of the 
identifiers that is generated consists of 6 digits, thereby 
allowing the printer to operate close to the left margin. 
This was a distinct advantage for my application. The 
dot-backspacing feature of the printer reduces the dot
position counter by the amount the user specifies, returns 
the carriage to the left margin, and then back to the new 
position indicated by the pointer. Because of this method 
of printing, the time required to print a line increases 
disproportionately with its length. Thus, short lines are 
desirable. 

The following procedure was used to generate bar 
codes with the Centronics 737: 

• Set the proportional-spacing mode on the printer by 
issuing the command: 

LPRINT CHR$(27); CHR$(17); 

This can be done either in, or before running the pro
gram, but I suggest doing it in the program to avoid prob
lems that arise in the monospacing mode. 
• Read the character codes into a binary array. 
• Use the INKEY$ function to enter a character to be 
printed in bar code. Use the entered value to retrieve the 
binary code for the character from the array. The 1s and 
Os are values of the variable L and are used as follows in 
the LPRINT statement: 

LPRINT CHR$(92 * J + 32); 

If J = 1, then CHR$(124) causes a bar to be printed. If 
J = 0, then CHR$(32) results in a blank space. 
• Backspace to the dot position immediately following 
the one just printed, by issuing the following printer com
mand: 

LPRINT CHR$(08); CHR$(4); 

In my application, I placed equivalent Arabic numerals 

11 11 11 1 1 1 111 
8002 1 8  
11 1 11 1 11 11 11 
824009 

Figure 1:  Bar codes generated by a Centronics 737 dot-matrix 
printer and a TRS-80 computer, using the program in listing 1 .  
The program also prints the equivalent Arabic numerals under 
the code. 
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Hi·Q* Printers 
*FROM $369.00 to $580.00 

• One for every need 

• 4 models (D I P-81 , 82, 84, 85) & many features to choose from 

• Friction , Tractor, or both; Sheet, Roll or Fan Fold Paper 

• Standard , enhanced , double or Graphic Pri nting 
DISTRIBUTOR 

• Disposable print head rated 1 00 mill ion characters INQUIRIES INVITED 
• 100 CPS bidirectional printing, 60-1 50 lpm with short-l ine cancell ing 

• 80, 800, or 2K F IFO buffer 

• X-on X-off, or RS232C to 9600 baud and/or parallel 

• Rel iability 100% continuous duty cycle 

�IP,inc. 745 Atlantic Avenue • Boston, MA 02111 • (617) 482-4214 *High-Quotient of performance to cost. 

Circle 130 on inquiry card. 

*OEM quantity 500 
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Using newv tools 
for learning 
A prominent MIT educator challenges the 
conventional approach to computer-assisted 
learning-one in which computers program 
children-and demonstrates how children 
should program the computers, mastering 
through personal experience the "powerful 
ideas" that open the doors of mathematics 
and science. ''A revolutionary book ... 
required reading for anyone with an 
interest in computers, children, 
education, or the future?' 

--80 Microcomputing 
"Changes the learning experience from 
a matter of discipline into one of discov
ery and excitement?' 

-Marvin Minsky, MIT 

MIND§TORM§ 
(J�IL[]�EN, (J()M�UTE�S, AN[] 
�UWE�FUL I[]EAS 
!iEYMUUR PAPERT 
Illustrated, $12.95 

From the P-ublishers of. . .  

GODEL, ESCHER, BACH 
an Eternal Golden Braid 
Douglas R. Hofstadter. The Pulitzer 
Prize-winning bestseller. 
Illustrated, $20.50 

ARTIFICIAL INTELLIGENCE 
AND NATURAL MAN 
Margaret Boden. This classic analysis of 
the processes of computer problem-solving 
is "accurate, articulate, common-sensical, 
and entertaining:' 
-Robert P. Abelson, Yale University 
Illustrated, $8.95 paperback 

THE SYSTEMS APPROACH 
AND ITS ENEMIES 
C. West Churclunan 
$14.95 . 

BASIC BOOKS, INC. 
10 East 53rd Street, New York, NY 10022 
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Technical Forum ----------

Listing 1: Bar-code generator. The program, written for the 
Radio Shack TRS-80 with Level II BASIC, generates bar codes 
for 

'
the decimal digits 0 thru 9 on a Centronics 737 printer. 

1 0  DIM E: < 1 0 , 7 >  

2 0  

3 0  ' L O A D  T H E  B I N A R Y  ARF(AY 

'I ll 
5 11 FORI= O T09 ! F O R J = 1 T07 ! R E A D E: C I , J I ! NE X T J ! N E X T I  

b O  

7 0  S E T  THE P R O P O R T I O N A L  S P A C I N G  MODE O N  THE P R I N T E R  

8 0  ' 

90 L P R I N T C H R S C 27 1 ; CH R $ 1 1 7 1 l 

1 0 0  

1 1 11 E:E G I N  S I X - D I G I T  I N P U T  L O O P  

1 2 0  

1.3 0 F O R N � lT O b  

1 '1 0  

1 5 0  S T R O E: E  K E Y B O A R D  F O R  A N  I N P U T  D I G I T  

l b O 

1 7 0  Y $ = I Nf(E Y $ ! I F Y $ = " " T H E N 1 7 0  E L S E I = V A L I Y $ 1  ! A $ C N I =Y$ 

1 8 0  

1 9 0  ' R E T R I E V E  E: I N A R Y  C O D E  FOR T H E  D I G I T  AND PRINT 

2 0 0  ' THE B A R  CODE R E P R E S E N T A T I O N  FOR IT . 

2 1 0  I 
2 2 0  FOR K = 1 T07 ! J=E: C I , K I  

2 3 0  LPRINTCH R $ 1 9 2 * J + 3 2 1 l CH R$ 1 0 8 1 ; CH R$ 1 4 1 ; : N E X T K ! N E X T N  

2'10 

2 5 0  ' P R I N T  T H E  A R A E: I C  N U M E R A L S  

2 6 0  

2 7 0  LPRINT " " ! F O R N= 1 T06 ! L P R I N T A S C N I ; : N E X T N  

2 8 0  

2 9 0  E:I N A R Y  C O D E  F O R  D I G I T S  0 - 9 

3 0 11 

3 1 0  DATA 11 , 0 , 0 , 1 , 1 , 0 , 1  

3 2 0  DATA 0 , 0 , 1 , 1 , 11 , 0 , 1  

3 3 0  DATA 0 , 0 , 1 , 0 , 0 1 1 1 1  

3 4 0  DATA 0 , 1 1 1 1 1 1 1 1 11 1 1  

3 5 0  DATA 0 , 1 , 0 , 11 , 0 , 1 , 1  

3 6 0  DATA 11 1 1 1 1 1 0 , 0 , 0 , 1  

3 7 0  DATA 0 , 1 , 0 1 1 1 1 1 1 1 1  

3 8 0  DATA 0 , 1 , 1 , 1 , 0 , 1 , 1  

3 9 0  DATA 0 , 1 , 1 , 0 , 1 , 1 , 1  

'1 0 0  DATA 0 , 0 , 0 , 1 , 0 , 1 , 1  

'1 1 0  E N D  

after the 6-digit bar code to allow a quick check of the 
coded identifier. An example of bar codes generated with 
the Centronics 737 appears in figure 1 .  

The program in  listing 1 was written for the Radio 
Shack TRS-80 using Level II BASIC . This is only a sam
ple program that can be modified to suit your taste, but it 
demonstrates how you can generate bar codes on a low
cost printer. • 

BYTE's Bits 

Chess 
Challenger Upgrade 

Fidelity Electronics Ltd has 
announced a free upgrading 
service for certain units of its 
Chess Challenger Electronic 
Game, Model CCX. The ser
vice is available only for units . 
with serial numbers from 
150871 to 174517. 

If you have a unit with a 
serial number in this range, 

send a postcard with your 
name, address, and the serial 
number of your Chess Chal
lenger to : 

Fidelity Electronics Ltd 
Customer Service Dept 
8800 NW 36th St 
Miami FL 33178. 

You will receive notification 
if the unit requires the up
grading modification. • 



STATE O F  TH E ART 
M E M O RY SYSTE M S  

51 2KB SIN G LE BOARD M U LTI B U S® ME MORY 
State of the Art Multibu.s Memory Design. 

Fi rst to Otter 5 1 2KB on One Board. 

The Cl-8086 module is compatible with both 8 or 1 6  bit Multibus Systems. 

PARITY - The Cl-8086 generates and checks even parity with selectable 
interrupt on parity error. 

FAST ACCESS AND CYCLE TIME - Data access is 270 NSEC and cycle 
time is 375 NSEC. 

1 6  MEGA BYTE ADDRESSING - The memory is addressable in 1 6K 
increments up to 1 6  mega bytes. 

LOW POWER CONSUMPTI ON - Total power consumption is under 8 
watts. 

SINGLE OTY. PRICE: 1 28K x 9  $ 1 350. 5 1 2Kx 9 $2995. 

256KB LSI 1 1  /23® S I N G LE D UAL WIDTH B OARD 

The First and Only 2 56KB Memory on a Single Dual Board. 

4 MEGABYTE ADDRESS FIELD - M ost memories available for the DEC 
PDP 1 1 123 are only addressable to 256K bytes ( 1 8  address lines). The 
Cl-1 1 23 is addressable to 4 mega bytes ( 2 2  address l ines) so there is no 
need to worry about obsolescence. 

FAST ACCESS AND CYCLE TIME - With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the best throughput on the PD P 
1 1 123 s·ystem. 

PARITY - The Cl- 1 1 23 generates and checks parity for each byte of 
memory. Totally DEC compatible. 

BATTERY BACKUP POWER CONSUMPTION - Power requirement for 
the module is only 1 .2 AMP from the 5 volt supply. The Cl-1 1 23 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V back-up supply for 256KB memory in the down state. 

SINGLE OTY. PRICE: 32K x 1 8  $ 575. 1 28K x 1 8  $1 925. 

64K x 9 EXORCISER® I S I N G LE BOARD MEM ORY 
For Exorciser I, Exorciser I I  and Rockwell System 65. 

FAST ACCESS AND CYCLE TIME - Data access t ime is 225 �SEC and 
cycle time is 400 NSEC, al lowing the unit to work as a static RAM at clock 
rates in excess of 1 .5 mega hertz. For 2 mega hertz operation the ·board can 
be easily configured to utilize a cycle stealing refresh operation. 

ADDRESSING - On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 

PARITY - On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 

Complete board power consumption is under 7 watts. 

SINGLE QTY. PRICE: 64K x 9 $575. 

Tested 111d burned in. Full yell" warranty. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
3 1 352 Via Col inas • Westlake V i l lage, CA 91 362 • 2 1 3-991 -2254 

Mullillus is 1 trodollllltt·of lfll lnt1l Corp. EXOIIcioor is 1 tr- of Motoml1 
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Circle 218 on inquiry card. 

·jection molded � .. :aAd .We 
stand bet:lihd the STAR witn � 
two year warranty! 

·sr AR models are available 
that interface directly with RS232 
machines such as APPLE, . 

· 

ATARI, and. NORTH STAR er 
IEEE 488 machines such a5 the 
PET, and that operate with either 
U.S. or European frequencies. 
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Using Interrupts 
on the 

Apple II System 

George M White 
Computer Science Department 

University of Ottawa 
Ottawa, Ontario KIN 6NS Canada 

The designers of the Apple II per
sonal computer made a judicious 
choice of software/hardware trade
offs. The most important software 

A surprising feature of 
the Apple l l 's system 

software is that it 
makes little use of the 
6502 interrupt system. 

systems are stored in ROM (read
only memory) at high addresses 
where they are, for the most part, out 
of sight. Since the monitor, BASIC 
interpreter, and miniassembler are 
stored in ROM, they cannot be 
destroyed by user programs running 

Acknowledgment 
Most of this article was written while the 

author was enjoying the incomparable 
hospitalite of L'Institut de Recherche d'lnfor
matique et d'Automatique in Rocquencourt, 
France. 

out of control, nor can they be altered 
to produce strange results. 

A surprising feature of the Apple 
II's system software is that it makes 
little use of the interrupt system of the 
6502 microprocessor. However, the 
creators of the monitor have correctly 
assumed that some users might want 
to make use of interrupts, so they 
have provided several facilities to aid 
the user in doing so. The hardware 
and software facilities permit the user 
to write interrupt-service routines 
and to wire up interrupt generators 
that easily fit into one or more of the 
eight I/0 (input/ output) card slots, 
conveniently located under the 
Apple's removable plastic cover. 

Interrupt-Service Software 
Let's compare interrupt-service 

routines to program subroutines. In 
the BASIC language, subroutines are 
called at a known location within a 
program by a GOSUB statement. The 
subroutine is not executed (or 
shouldn't be) until the GOSUB state
ment is encountered during the course 



Tough Tyvek sleeve - no paper 
d"''· no etatk el� I 

Cross-linked oxide coating-for 
Jaw head wear and long trouble
free media life. 

�one of two man-
Ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and �ee floppy d;ek drivee 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

performance. 

Bi-axially oriented polyester 
substrate -for uniform and reli
able performance year after year. 

Double lubrication - lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 

Packaging to suit your 
requirements - standard flip-top 
box , Kassette 10® storage case, 
or bulk pack. 

100% �ertification- every single 
disk is tested at thresholds 2-3 
times higher than system require
ments, to be 100% error-free. 

For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 

�BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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Spelling Checker 
for Professionals. 
SPELLGUARD eliminates 
spell ing and typographical 
errors In documents pre
pared with CP/M1 or CDOS2 
word processors. 

SPELLGUARD Is a 
unique program that leads 
the mlcrocomputing indus
try in its efficiency, ease of 
use

·
, and reliability. 

FAST __ �---------

• Proofreads 20 pages In under 
one minute. * 

POWERFUL ____ __ 

• 20,000 word dictionary, ex
pandable with single keystroke. 
• Properly handles hyphens and 
apostrophes. 
• Allows multiple, technical 
dictionaries. 

RELIABLE ____ _ 

• Over 500 shipped by March 
1 98 1 .  
• 30-day money-back limited 
warranty. 
• Industry leading Softguard 
feature ensures diskette copy of 
program Is undamaged. 

EASY TO USE ____ _ 

. • On-line help feature. 
• Misspelled words marked 
In text for easy, In-context 
correction. 
• Examples of all functions In 
1 20 page manual. 

COST EFFECTIVE __ 

• SPELLGUARD'S unique speed 

·and accuracy easily recovers the 
suggested S295 price. 

*Time estimates based on double density 
8" diskettes and 4Mhz system. 

Trademarks: 'Digital Research, 'Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 

The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 
P.O. Box 2 7 97, Menlo Park, CA 94025 
( 4 1 5 )  32 6-0805 
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of the program. Subroutines are 
usually written to perform a specific 
action such as altering values of vari
ables, l/0 operations, etc. 

Interrupt routines, on the other 
hand, are called at a specific point in 
time. An interrupt signal arrives, and 
the interrupt-service routine is called. 
There is no warning. The signal can 
arrive at any time, and the program 
being executed can be interrupted at 
any point. 

The interrupt routine is a program 
like any other program . It can do 
everything an ordinary program can 
do, such as · calculate numbers, ma
nipulate strings, ring bells, or print 
messages on the console. Usually, the 
interrupt system found on micropro
cessors is used to control a computer 
peripheral device or to monitor and 
control external machinery. 

The interrupt system can con
tinuously watch the temperature of a 
furnace, the condition of a fire or 
burglar alarm, or the time of day. 
When something unusual happens, 
when the temperature goes too high 
or a burglar alarm sounds, the inter
rupt system alerts the computer to 
respond to the unusual condition and 
perform necessary actions. 

However, the writing of such a 
program is a demanding task. The 
programmer must be aware of five 
aspects of interrupts that involve 
both the hardware and software of 
the system. 

Necessary Conditions 
1. There must be an external de

vice capable of sending an interrupt 
signal to the computer. 

The smaller systems used by novice 
BASIC programmers usually do not 
contain devices capable of generating 
interrupts. Even if they did, the 
BASIC language system available is 
not able to handle them directly, 
because most versions of BASIC do 
not recognize that interrupts exist. 

The external device that sends the 
interrupt can be anything external to 
the processor and memory; it does 
not have to be physically located out
side the computer box itself. Some 
common devices used as sources of 
interrupts are real-time clocks, ter
minals, and other computers . This list 

is not exhaustive. Anything capable 
of generating an electrical signal
automobile, household appliance, or 
burglar alarm -can be used as a 
source of interrupts. 

2. The processor must be capable 
of receiving and acting upon the in
terrupt signal. 

This implies not only that the 
signal must be wired into the comput
er with all its voltages having the cor
rect values, but also that the pro
cessor must be set up to respond to 
the signal. We shall see later that the 
6502 microprocessor can actually ig
nore some kinds of interrupts if the 
programmer has told it to ignore 
them. 

Anything capable of 
generating an electrical 

signal - au tom obi le, 
household appliance, or 

burglar a larm - can be 
used as a source of 

interrupts. 

3. The processor must be able to 
tell which of several possible devices 
generated the interrupt. 

If there is only one interrupt
generating device wired into the sys
tem, there won't be any problem 
identifying the source of the interrupt 
when it arrives. But if there are 
several interrupt sources-all trying 
to get the attention of the proces
sor-the computer must have some 
way of telling which interrupt source 
is responsible for sending the signal, 
so it can take appropriate action. 

4. The processor must respond to 
the interrupt by doing something. 

When an interrupt signal arrives 
and is accepted by the computer, the 
program must perform an appropri
ate action (ie: "service" the interrupt) .  
In some cases, this action is very sim
ple, such as printing a character on a 
terminal. In other cases, the system 
may have to do something much 
more complicated, like placing a 
telephone call, sounding an alarm, or 
aborting the program it was ex
ecuting. 



Energy Ma nagement 

Security Systems 

Control and monitori ng of 
home and office made easy. 

Now any com puter  with a n  
RS-232 port , or a n y  APPLE I I ,  
c a n  com m u n i cate d i rect ly with the rea l  world u s i ng o u r  ever  expa nding l i ne of 
carrier com m u n ications i nterfaces . U s i ng the AC powerl i ne for data e l i m i nates 
ru n n i ng long wi res to remote locations.  

The SRIO (Seria l  Remote 1 /0 i nterface) 

Operates up to 256 BSR System X- 1 0  compati b le control mod u les .  
Conta i n s  a rea l t ime c l ock and calendar with battery backup.  Carr ier 

receiver a l l ows monitori ng of remote i nput mod u l es and receiving messages 
from the BSR com ma n d  console or  from other computers.  

The ARlO (Apple Remote 1 /0 i n terface) 

Provides Apple II users the addit ional  benefit of 
backgrou nd operat ion.  On boa rd software i nc l udes 
a schedu ler progra m .  

TRADEMARKS-APPLE I I :  Apple Computer, Inc . ,  System X- 10: BSR Ltd. 

The Remote I nput Mod u les which connect to tem peratu re , sec u ri ty and other 
sensors w i l l  be a n nou nced soon . Also addit ional  types of remote 1/0 mod u l es 
a re i n  development.  

ORDER NOW ! O rders received in May get a certificate for $ 1 0 .00 off the price of 
your f i rst remote i nput  m odu le.  

PRICES : SRIO $250 
SRIO l ess c lock $200 

ARlO $ 1 85 

Quantity d i scou nts ava i lab le .  
Add $5 per  order for  s h i p/ hand . 
MN residents add 4 %  sales tax. 

C i rc l e  the reader service nu mber for ou r new cata log.  

I nte l l igent Control Systems, I nc. 
P .O .  Box 1 457 1 Minneapol is ,  MN 554 1 4  

We are in  contro l .  

Circle 1 98 on inquiry card. 

(6 1 2) 699-4342 
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AND MORE! 

THE 
O m n i byte 
Trainerl 
MC680016809 BASED 

• On Board RAM/ROM 
• Hex Key Pad & 

Function Keys 
• 8 Character Display 
• Serial/Paral lel  Interface 
• KC Standard Cassette 

Interface 
• TBUG .. M on itor 
• Comprehensive 

Teaching 
Documentation 

AND MUCH MORE .. .  

THE OM N I BYTE TRAI N ER 
IS DESIG N ED TO LEAD 
YOU FROM BASICS TO A 
FULL U N DERSTA N D I N G  
OF M ICROPROCESSORS! 

Expa nds i nto a full  
development system; 
o r  stand alone i n  a 
variety of applications 

Oil (31 2) 231 -6880 

245 W. ROOSEVELT RD. 
BLD. 1 -5 
W EST C H I CAGO, I L  601 85 

Omnibyte 
Corporation 
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6502 
M ICROPROCESSOR 

+SV P IN 29 FROM EACH 
APPLE PER IPHERAL SLOT 

Figure 1: The 6502 NMI signal and the Apple II peripheral slots. The NMI signal is 
connected to pin 29 of each of the slots and is held high by the pull-up resistor shown. 
An interrupt is generated if the peripheral card in any of the slots presents a low im
pedance to ground to its pin 29. 

5. After the service has been per
formed, the processor usually must 
return to the interrupted program and 
continue from the point of interrup
tion. 

When an Interrupt 
signal arrives and Is 

accepted by the com
puter, the program 

must perform an 
appropriate action. 

Usually (but not always), the inter
rupt has interfered with the execution 
of a program. After the interrupt has 
been successfully serviced, control 
should return to the interrupted pro
gram or process at the point of inter
ruption without modifying the pro
cess in any way. Sometimes this pro
gram is nothing other than an endless 
loop waiting for interrupts to arrive. 

Nonmaskable Interrupts 
The Apple II has two separate in

terrupt lines entering its 6502 pro
cessor. They work somewhat dif
ferently. 

Pin number 6 on the 6502 package 
is an active-low signal input called the 
nonmaskable interrupt, NMI. It is 
connected through the printed-circuit 
board to a pull-up resistor and to pin 
29 in each of the eight l/0 slots 
shown in figure 1 .  

I f  none of  the circuit cards in the 
slots has anything attached to its pin 
29, the potential at the NMI input 
observed by the 6502 is always held 
high by the pull-up resistor. This is 
the normal mode of operation. · If a 
low impedance to ground is presented 
to pin 29 by any of the slots, the 
NMI line goes low, causing an inter
rupt condition to be generated in the 
6502 . This is the definition of the non
maskable interrupt. This interrupt 
can be better understood by examin
ing each of the five aspects presented 
earlier. 

1. Any external device can generate 
an interrupt by presenting a ground 
(or low impedance to ground) poten
tial to pin 29 in any of the l/0 slots. 
Thus, the Apple II can have eight dif
ferent interrupt sources, and they all 
may decide to interrupt at once. 

2. The NMI signal is always recog
nized by the 6502 microprocessor, 
because it is nonmaskable. (Maskable 
interrupts will be discussed shortly . )  

3 .  If there i s  only one device capa
ble of sending the NMI signal, there 
is no question which device sent it. 
But if there are two or more interrupt
ing devices, a problem arises. The 
6502 microprocessor has only a single 
NMI i n p u t  l i n e ,  a n d  every 
NMI signal goes there. In the Apple 
II, the processor can differentiate 
among several possible sources by 
polling the devices . 

Polling is done by asking each de
vice if it sent the interrupt signal or 
not. A program directs the computer 



A MicrciCOiiiputer 
for everyone at 

a Micro Price 
The lMicroficil - a new generation of 

. · "':�·., miniature computers . , .if��·:.: ;;:;"· A COMPLETE COM PUTER 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string- handling capability - takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests ( e . g .  
comparison ) .  T h e  MicroAce also has string 
input - to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 
• FOR / N EXT loops nested u p  26. 
• Variable names of any length. 
• BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 
• Exceptionally powerful edit facilities, allows 

modification of existing program lines. 
• Randomise function, useful for games and 

secret codes, as well as more serious 
applications 

• Timer under program control. 

• PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 
For just $ 1 49.00 ( including handling charge) you 

get everything you need to build a personal 
computer at home . . .  PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful,  
ful l-faci lity computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC,  and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine- tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV . . .  l ink it to the mains adaptor 
. .. and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the M icroAce 1 K byte 

for $149.00 for 1 K Kit 
Post and Packing FREE 

(Add 6% T a x  for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
- typically storing 100 lines of BASIC.  ( Key words 
occupy only a single byte. I 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the M icroAce is 

faster than all other personal computers. 
No other personal computer offers this unique 

combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BAS I C  interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course i n  BASIC 
programming-from first principles to complex 
programs. ( Available separately- purchase price 
refunded if you buy a MicroAce later . )  
A hardware manual i s  also included with every kit . 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If  you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE.  Of course. you may return your 
M icroAce as received within 14 days for a ful l  
refund. We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 

Z80 A microprocessor 
chip, widely recognised 
as the best ever made. 

Sockets for 
TV, cassette 
recorder, 

Your MicroAca kit 

contains . . .  

• Printed circuit board, with 
IC sockets for all  ICs. 

JOIN THE REVOLUTION - DON 'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW ! !  

Circle 252 on inquiry card. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world- leading suppliers. 

• New rugged keyboard, 
touch-sensitive, wipe-clean. 

• Ready-moulded case. 
• Leads and plugs for 

connection to domestic TV 
and cassette recorder. 
I Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder. I 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

e FREE course in BASIC 
programming and user 
manual. 

� - - - - - - - - - - - -• ;;;nd Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 

-

I or phone 17141 547 2526 quoting your Credit Card Number. 
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CALCULATOR 
MODULE 

SELECTOR 
for 

TEXAS I N ST R U M ENTS 
I N C O R P O R A T E D  

• Plugs into any TI 59 or 58 
calculator through the 
module port. 

• Holds four Solid State 
Software™ libraries and 
eliminates the need to turn off 
the calculator and physically 
change modules. 

• Modules are selected with a five 
position rotary switch. 

• Designed to fit in the battery 
compartment of the PC 100 
printer but  can also be used with 
the calculator on a stand alone 
basis. 

• Completely portable, requiring 
no external power supply or 
batteries. 

j�iii����!���!r.����� 
•: .. :f: �.··· :.: '!;;: . .. 

·.'."··· 705 North Bowser •'::·� 

Richardson, Texas 75080 
(214) 238-1815  
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to examine the status of each device 
which might have sent the interrupt. 
The details of this depend greatly on 
the way the devices are wired up, but 
in principle some of the 50 lines in the 
l/0 slots can be used by the device to 
present logical flags 9r form data buf
fers. Examination of these signal lines 
by the program can then determine 
whether the device in question sent 
the NMI or not. 

Daisy-chain inhibition of interrupts 
can be provided for in hardware by 
using control lines INT IN (pin 28) 
and INT OUT (pin 23) on the l/0 
slots, which are reserved for such a 
purpose. Various l/0 devices can 
thereby have different priorities for 
interrupt servicing. 

The Apple II's motherboard con
tains the wiring that links the boards 
together. This arrangement is shown 
in figure 2. Pin 28 (the INT IN line) of 
slot 0 has no connection, but pin 23 
(INT OUT) of slot 0 connects to pin 
28 of slot 1. Pin 23 of slot 1 connects 
to pin 28 of slot 2, and so on, up to 
slot 7. Pin 23 of slot 7 has no connec
tion. 

There are several methods for wir
ing the daisy chain, but in the most 
common configuration there is a low 
impedance (or a direct connection) on 
each interrupt-using card between 
INT IN and INT OUT. l/0 cards 
have priority in interrupt service ac
cording to their physical position in 
the l/0 slots. Cards in the lower
numbered slots have higher priority, 

while cards in the higher-numbered 
slots have lower priority: it is not that 
the processor will process the l/0 
functions of the higher-priority cards 
before dealing with lower-priority 
cards if interrupts occur at the same 
time, but that the lower-priority 
cards are not permitted to generate an 
interrupt signal until the higher
priority device allows it .  

In this scheme, l/0 slots must be 
contiguously filled with cards so a 
continuous circuit, the daisy chain, is 
completed between the cards on the 
!NT IN and !NT OUT lines. l!O 
cards that do not use the interrupt 
system can be placed between cards 
that do if the noninterrupting cards 
have a jumper or connection between 
the contacts for pins 28 and 23 to 
maintain circuit continuity. 

The highest-priority l/0 card must 
reside in a lower-numbered slot than 
any other interrupt-generating card. 
The highest-priority card is special: it 
is responsible for placing a voltage in
dicating a high logic condition (usual
ly + 5 V) on the INT OUT pin for its 
slot. The lower-priority cards need 
not have this capability. They need 
only have the capability of opening 
the circuit between the INT IN and 
INT OUT pins for their slots. 

Suppose, for example, that there 
are interrupt-generating l/0 interface 
cards in slots 5, 6, and 7 .  The card in 
slot 5 must be capable of placing a 
potential of + 5 V on the INT OUT 
connection. The card in slot 6 must 

A PPL E PERIPHERA L SLOTS 

S LOT 0 S LOT 1 

(;;";;\ I NT OUT I N T  IN � . 23 }+--'---'----'----+< INT OUT 

SLOT 7 

INT IN 
- - - - - - ---H28 

Figure 2: Using daisy chaining to create a priority system of interrupts. The INT OUT 
(pin 23 of each slot) and INT IN (pin 28 of each slot) signals are connected to each other 
to create a daisy chain that is broken by an interrupting slot. A peripheral device is not 
allowed to generat� an interrupt unless it has highest priority or "permission"  from 
higher-priority devices. Peripherals in lower slots have a higher interrupt priority than 
peripherals in higher slots. See the text for details. 



The Text So l u t ion for A P P L E  I I® 
Now APPLE I I® Owners Can Solve Text Problems 

With VI D EOTERM 80 Column by 24 Line Video Display 
Ut i l izi ng 7 X 9 Dot Character Matrix 

Perhaps the  m o s t  annoy ing  s hortcoming  o f  the Apple I I® i s  i ts  l im itat ion o f  d isplay i ng  on ly  4 0  colum n s  b y  2 4  l ines of 
text, all i n  uppercase. At last, App le  I I® owners have a rel iable, t roub le-free answer to  the i r  text d isp lay problem.  
V IDEOTERM generates a fu l l  80 co lumns  by 24 l i nes of text ,  in  upper and l ower case.  Twice the  n um ber of c haracters as 
the standard Apple I I® d isp lay. And by u t i l iz ing a 7 by 9 character matrix, lower case letters have true descenders. But  
th i s  is o n ly the  start. 

VIDEOTERM, MANUAL, 
SWITCH P LATE 

! " t $ Y. & ' ( ) i + , - . l  
0 1 2 3 4 5 6 7 8 9 :  i ( ' } ?  
t A B C D E F G H I H U1 N O  
P Q R S T U I' f! X Y Z C \ J '· 
' � b c d e f g h  i J k  I m n o  
p q r s t u v w x y z  ( :  ) ' �  

7X1 2 MATRIX 
1 8X80 OPTIONAL 

t • U S & ' C ) t + , · , /  
1 1 2 3 4 5 6 7 8 9 :  i < = > ?  
f A B C D E F 6 H I J K L H N O  
P O R S T U V U X Y Z [ \ J I  
' a b c d r f g h i j k l u ii p q r s t u v w x y z 1 : 1 · 1  

7X9 MATRIX 
24X80 STAN DARD 

APPLE JJ® 

Advanced 
Hardware 
Design 

Available 
Options 

Firmware 

BASICs 

Pascal 

Other 
Boards 

VI D EOTERM 
V I D EOTERM lists BASIC programs, both Integer and Applesoft, using the entire 80 
columns. Without split t in g keywords. Full editing capabilit ies are offered using the 
ESCape key sequences for cursor movement. With provision for stop/start text 
scroll ing u t i l izing the standard Control-S entry. And s imultaneous on-screen display 
of text being printed. 

lnslallation of VIDEOTERM i n  slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video d i splay terminal and 
treats i t  as such. No changes are needed to Pascal's MISC.INFO or GOTOXY files, 
although customization directions are provided. All cursor control characters are 
identical to standard Pascal defaul ts .  

The new Microsoft Soflcard' i s  supported. So i s  the popular D. C. Hayes Micro· 
modem I I '  , ut i l izing customized PROM fi rmware available from VI DEX. The power· 
lui EasyWriter· Prolessional Word Processing System and other word processors 
are now compatible wi th  VIDEOTERM. Or use the Mountain Hardware ROMWriter· 
(or other PROM programmer) to generate your own custom character sets. Natural
ly,  VIDEOTERM conforms to a l l  Apple OEM guidelines, assurance that you will have 
no conflicts with current or future Apple I I '  expansion boards. 

VIDEOTERM's on-board asynchronous crystal clock ensures f l i cker-free character display. 
Only the size of the Pascal LanguaQe card, VIDEOTERM ut i l izes CMOS and low power con
sumption ICs, ensuring cool, reliable operation. Al l  ICs are ful ly socketed for easy 
maintenance. Add to that 2K of on-board RAM, 50 or 60 Hz operation, and provision of power 
and input connectors for a l ight  pen. Problems are designed out, not in .  

The entire display may be al tered to inverse video, displaying black characters on a white 
f ield.  PROMs containing alternate character sets and graphic symbols are available from 
Videx. A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Apple I I '  display. instantly changing displays by f l i p ping a 
single toggle switch. The switchplate assembly inserts into one of the rear cut-outs in the 
Apple I I '  case so that the toggle switch is  readi l y  accessible. And the Videx KEYBOARD 
ENHANCER can be installed, allowing upper and lower case character entry directly from 
your Apple I I '  keyboard. 

1 K of on-board ROM fi rmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 

Characters 
Options 

Firmware Version 2.0 
7 x 9 matrix 
7 x 1 2  matrix option; 
Alternate user definable 
character set option; 
Inverse video option. 

Display 24 x 80 (ful l  descenders) 
18 x 80 (7 x 12 matrix with fu l l  descenders) 

Want to know more? Contact your local Apple dealer today for a demonstration. V I DEOTERM is available 
through your local dealer or direct from Videx in  Corvall is,  Oregon. Or send for the V I D EOTERM Owners 
Reference Manual and deduct the amount i f  you decide to purchase. Upgrade your Apple I I '  to fu l l  terminal 
capabil it ies for half  the cost of a terminal. VI DEOTERM. At last. 

Apple n · is a trademark of Apple Computer Inc. 
ROMWriter' Is a trademark ol Mountain Hardware Inc. 
Micromodem II" is a trademark ol D. C. Hayes Associates Inc. 
Sollcard' is a trademark ol Microsolt 
EasyWriter• is a trademark ol Information Unlimited Sollware Inc. 

OWNERS! 

PRICE: • VIDEOTERM includes manual . . . . . $345 • SWITCH PLATE . . . . . . . . . . . . . . . . S 19 

: �:�2ut���,Ag�E'�'�frrchase • . . • � �� 
• MICROMODEM FIRMWARE . . . .  $ 25 

introducing the KEYBOARD & DISPLAY 
ENHANCER 

• PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
• SEE REAL UPPER AND lower CASE ON THE SCREEN 
• ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 

Videx has the perfect companion for your 
word processor software: the KEYBOARD 
AND DISPLAY ENHANCER. Install the 
enhancer in your APPLE II and be typing in 
lower case just like a typewriter. If you want an 
upper case character. use the SHIFT key or the 
CTRL key for shift lock. Not only that. but you 
see upper and lower case on the screen as you 
type. Perfectly compatible with Apple Writer 
and other word processors like. for example. 
Super-Text. 

If you want to program in BASIC. just put it 
back into the alpha lock mode: and you have 
the original keyboard back with a few im-

Circle 429 on inqu iry card. 

provements. Now yo� can enter those elusive 9 
characters directly hom the keyboard. or re
quire the Control key to be pressed with the 
RESET to prevent accidental resets. 

K EYBOARD A N D  D I S PLAY 
ENHANCER is recommended for use with all 
revisions of the APPLE II. It includes 6 \Cs. and 
EPROM and dip-switches mounted on a PC 
board. and a jumper cable. Easy installation. 
meaning no soldering or culling traces. Alter
nate default modes are dip-switch selectable. 
You can even remap the keyboard. selecting an 
alternate character set, for custom applications. 

PRICE • KDE-700 (REV. 7 or greater) . . . . . . . . .  $129. 
• KDE-000 (REV. 6 or less) . . . . . . . . . . .  S129. 

Apple IJ'!I is a trademark of Apple Computer. Inc. 

VIDEX 

897 N.W. Grant Avenue 

Corvallis, Oregon 97330 

Phone (503) 758-0521 
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SIMPLY 
BEAUTIFUL. 

CF&A furniture looks terrific. But 
beauty is more than ski n deep. 
That 's  why o u r  l i n e o f  desks,  
stands, and enclosures also fea
tu res rugged construct ion ,  low 
cost, and qu ick del ivery. I n  a wide 
range of sizes and conf igurations. 
With accessories to meet your i n
d i v i d u a l  req u i re m e n t s .  W i t h  a 
sm i le  and a thank you.  

Cal l CF&A. We make it s imple. We 
make it beautiful .  

erA 
Computer Furniture and 

Accessories, Inc. 
1441 West 132nd Street 

Gardena, CA 90249 
(21 3) 327·771 0  
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have a low impedance from INT IN 
to INT OUT as a normal condition 
(so the card in slot 7 will be able to 
"see" the + S V provided by the card 
in slot S), and the carqs in both 6 and 
7 must be able to detect the absence of 
the + S V potential on the INT IN 
line. The controlling circuitry of the 
slot-6 and slot-7 cards must recognize 
the absence of the INT IN high logic 
level and interpret it as denoting a 
condition in which the lower-priority 
cards are not permitted to generate an 
interrupt. 

When the slot-S device needs to in
terrupt the processor, it causes a low 
logic level to be placed on the NMI 
line, pin 29, as previously described. 
At the same time, it removes the high 
logic level from the INT OUT line, 
pin 23. The slot-6 and slot-7 devices 
sense the low level on their INT IN 
pins, and they refrain from issuing an 
interrupt signal as long as this condi
tion persists. 

Meanwhile, the polling software in 
the processor polls the slot-S card, as 
it has been set up to do first; the soft
ware polls the 110 cards in order of 
priority. Finding the slot-S card need
ing attention, the software branches 
to the appropriate interrupt-servicing 
routine. 

When the interrupt routine for the 
slot-S device has finished its business, 
the interrupt condition is cleared, and 
control returns to the interrupted pro
cessing. At this point, the slot-S card 
restores the + S V potential to the 
INT OUT line, and the slot-6 and 
slot-7 cards can issue interrupts as 
necessary. 

If the slot-6 card needs to issue an 
interrupt (and + S V is present on its 
INT IN pin), it activates the NMI 
line in the same way. But because it is 
not the source of the + S V on the 
INT IN /INT OUT path, it merely ac
tivates logic to create a high im
pedance between the INT IN and INT 
OUT pins for its own slot, thereby 
preventing the slot-7 device from see
ing the + S V INT IN level . In this 
way, the slot-6 card asserts its higher 
interrupt priority over the slot-7 card. 
When the slot-6 interrupt has been 
serviced by the processor, the low im
pedance is restored between the INT 
IN and INT OUT pins of slot 6, and 

the + S V potential propagates once 
more along the motherboard traces to 
slot 7. 

4. When an interrupt arrives at the 
6S02, the microprocessor responds by 
performing the following operations 
on its stack: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFA 

Thus, the PC (program counter) and 
the status register are pushed (saved) 
onto the stack (the high byte of the 
PC is pushed first, then the lower 
byte, and, finally, the status register, 
P) .  After these stacking operations, 
the processor executes an indirect 
jump via hexadecimal memory loca
tion FFFA (ie: the location jumped to 
is the contents of FFFB (high byte) 
and FFFA (low byte) considered as a 
16-bit number) . In the Apple II com
puter, this is a ROM address, and Ap
ple Computer Inc has set its contents 
to hexadecimal 03FB (remember that 
the lower byte contains the low-order 
address) .  Therefore, the system 
jumps to hexadecimal location 03FB 
and starts executing what it finds 
there. This area contains program
mable memory, and it is the user's 
responsibility to start the interrupt
service routine there. Unfortunately, 
this area is organized so there are on
ly 3 bytes of memory actually 
available here. Because of this, the 
user must store a jump instruction in 
these 3 bytes that will direct execution 
to another area of memory, typically 
to the page beginning at hexadecimal 
location 0300 or to some higher area 
such as hexadecimal 0800 or 1000. 

Generally, the first instructions in 
the interrupt-service routine are those 
to save the present value of the A, X, 
and Y registers on the stack. After 
that, the interrupt service is per
formed, and the A, X, and Y registers 
are restored. The routine should 
always be terminated with an RTI 
(return from interrupt) instruction. 
This instruction will unstack the 
status registers and program counter, 
and execution will continue from the 
point it had reached just before the 
occurrence of the interrupt. The inter-



DYNACOMP 
Quality software for+ : 

ATARI 
PET 
APPLE II Plus 

TRS-80 (Level II)* 
NORTH STAR 
CP/M 8" Disk 

GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 

BRIDGE 1.0 (Available for all computcn) Prtce: 517.95 Cu.Kctr/$11.95 Dbktllt 
An all-inclusive version of chis most popular of card aamc:s. This provam both BIDS and PlAYS titllcr contract or duplic"c bridac. 
�pendina on the contr&CI, your computer opponcnu will cithrr play the orrensc OR dcfcruc. U you bid too hial'l, tile computer will 
double your contract! BRIDGE 2.0 provides challcnaina cnltrtainmcnt for advancni playcu and it an ucdltnt lcllnina tool for the 
brldac novicc. 

HEARTS 1.5 (Available ror all computers) Prtcr: S14.95 Cassellr/SI8.95 Dltkcllc 
An uc:itina and cntcrtainina computer version of this popular card &arne. Hearts b a tritk.oricntcd aamc in which the purpose Is not to 
take any ll.cam or the queen of sp,��dn. Play a&ainst two computer opponents who are armed with hard·tO·bc:at playin& watealn. 

CRIBBAGE (TRS-80 only) Prke: $111.95 Cuwttt15lii.CB DIJkeue 
This h simp!� the best cribbaae 11me available. lt ls an excellent proaram for the cribbaac player in search of a worthy opponcnt u well 
as for the novice wishina to Improve hil aamc. The araphics arc superb and aucmbly lanauaac routines provide rapid uti:ution. 

STUD POKER CAT ARI only) Price: 5tl.CB Cuseue/$1S.CB Dlskelle 
This h the clusk aamblcr't card aamc. The computer deals the tlllrds one at a time and you (and the computer) bet on what you sC'C. The 
computer don not cheat and r.<Juofly beu the odds. Howcvu, it somC1ima blufh! Aho Included is a five card draw poker bcnin1 prac
tice proaram. This packaac will run on a 161\ ATARI. Color, araphics, sound. 

POKER PART¥ (A"allable for all compulen) Price: $17.CBCuscUe/521.95 Dlskeue 
POKER PARTY b a draw poker simulation based on the book, POKER, by Qs .. ·ald Jacoby. This is the most comprehentive veuion 
available for microcomputers. The party consilii of younclf and six other (computer) players. Each of tllne playcu (you will 1et to 
know them) lias 1 different personality in the form of a varyin& propensity 10 bluff or fold under prcuure. Practice witll POKER 
PARTY before aoina to tllat upensive &•me toniallt! Apple Cassette and diskftte versions require a 32 K (or laracr) Apple II. 

NOM I NOES JIGSAW (Aiart, Apple and TRS-80 only) Price: 516.95 Cawne/S20.CB Dlskeue 
A jiallw puute on your romputer! Complete the puu!e by selei:tina your pie1:es from a table consiuina of 60 different shapes. 
NOM I NOES JIGSAW is a virtuoso proarammina effort. The graphics are superlative and the puulc will challenac you with Its three 
levels of difficulty. &orin& is bl!ied upon the number of guesses taken and by the dirriculty of the bw.rd set-up. 

CRANSTON MANOR ADVENTURE (North Star only) Price: 519.% 
At lall! A comprehensin Adventure &arne for the North Stat. CRANSTON MANOR ADVENTURE takes you in myllcrious 
CRANSTON MANOR whrrc you auempt to aatllcr fabulous treasures. lurkin& in the manor arc wild animals and robots who will not 
aive up the treasures witllout a naht. The number of rooms is arutcr and the associated dncriptions are mucll more elaborate than the 
currenc popular scrin of Adventure proarams, makina chis aamc the top in in clan. Play can be slopped at an� time and che scatus 
storrd on diskem. Rr-quircs l2K. 

VALDEZ (Available for all computers) Price: 514.95 Cuw11t/518.CB DIJkrue 

A simulacion of supertanker naviaation in the Prince William Sound and Valdct Narrows. The program uses an utensi•·e 2'6X2'6 ele
ment rildar map and employs ph )'Ileal models of ship response and tidal pauerns. Chart your own counc throu1h ship and iceberg craf
fic. Any standard terminal maybc: used for display. 

FLIGHT SIMULATOR (Available for all computers) Price: 517.95 t.:a5Mtle/$21.9$ Dbktut 
A realistic and utensivc mathematical simulation of tah-<1ff, ni&llt and Iandin&. The program utilitcsacrodynamic equations and the 
characteri11in. of 1 real airfoil. You can practice inmumcnl approaches and navigation usina radials and compau headings. The more 
advanced nyn can aho perform loops, half-rolls and similar acrobatic maneuven. 

ST ARTREK 3.2 (Available for all computers) Price: 5 9.95 Cnwtte/513.95 DbkeUe 
This is the clank Startrck simulation, but with several new fnturn. For cumplc, the Klin1ons now shoot at the Enterprise without 
warning while aho attacking starbl!ies in other quadrants. The Klinaons ats.o altack with both li11ht and heavy cruisers and move when 
sllot at! The sicuation is h«tic when the Entcrprisc is besieged by chree heavy cruiscrs and a starba$C S.O.S. is rti:eived! The Klinaons aet 
even! 

CHESS MASTER (North Slar and TRS-80 only) Price: 519.95 Custlle/52J.CB Dlskeue 
ThiJ complete and very powerful program provides five levels of play. It includes nstlin&, en pusan! captures and the promotion of 
p,��wns. Additionally, the board may be preset before !he scan of play, permiuina thc uamination of "book" plays. Toma�imiuuecu
tion sJIC'C(l. the pro,ram i1 writtcn in assembly lanauaae (by SOFTWARE SPECIALISTS of California). Full araphics arc employed in 
the TRS-80 version, and tw;o .. ·idclls of alphanumeric di1play arc provided to acrommodate North Star users. 

BLACK HOLE (Apple only) Price: $14.95 Ca.uelle/SIB.CB Dlskellt 
This is an udtin1 graphical simulation of the problems involved in closely obscrvina a black hole with a space probe:. The obj«t is to 
enter and maintain, for a prncribc:d lime, an orbic dOK to a small blaclr. llole. This is to be achieved witllout eomin& w ncar the anomaly 
ihat the tidal strcss destroys tllc probc. Control ofchc ctaft is rcalisticallysimulatcd usinl lide jC1s for rolation and main thruucrs for 
acte!eration. This program emplo�s Hi·Res lfiPhics and h educational as .. ·eli as challen&inJ. 

HODGE PODGE (Apple only, 48K Integer BASIC) Price: 519.95 Cuwtte/5lJ.CB Diskette 
Let HOOGE PODGE be: your child's baby Iiiler. Pressing any kq on your Apple will rcsuli in a differ en! and intriauina "happening" 
rclated tothe lctteror number ofthe chcnen key.The proaram's graphin. , color and wund arc a delightforchildrcnfromaaes l 'h co9. 
HOOGE PODGE is a non-incimidatin1 teachina devke wllich brings a new dimension to the ulc of compulers in education. HOOGE 
PODGE requires a 48K Apple runnina with lntcacr BASIC. 

TEACHER'S PET I (AvallabJe for all compulers) Price: 5 9.% Ca.utlte/51J.951>bkrue 
This is the first of DYNACOMP's educational p,��ckaga. Primarily intended for prc·lthOOi to grade), TEACIIER'S PET provide-� the 
younJ student wich countin1 practice, lcttcr·word rti:o&nition and three !nels of math skill exercises. 

SPACE TILT (Apple only) Price: 5IO.CB Custne/514.CB Dbktue 
U\c the aame �dd!es to tilt the plane of the TV Kreen co ··roll"' a ball into a hole in the screen. Sound 1imple? Not when che hole gets 
smaller and \miller! A buih·in timer allow5 you to measure your skill against others in I his habit-forming aclion 1ame. 

MOVING MAZE (Apple only) Price: 510.% Cuwur/514.CB Dlskeue 
MOVING MAZE employs the James paddln to dire1:t a puck from one )ide of a mau to the other. Ho,.·ever, the maze is d1·namkally 
(and randomly) buill and is continually being modified. The objco:tive is to crou the muc witllouc touching (or being hie byl a ,.·all. 
Scoring is b� an clapsed time inditator, and three lcvds of ptay arc provided. 

ALPHA FIGHTER (Aiari only) Price: 514.95 Custltt/511.CB Dlsktllt 
Two nccllent 111phin and aCiion proarams in one! ALPHA FIGHTER requires you 10 dcsuoy the alien staullips �ssin1 throu1h your 
\ti:tOr of I he 11luy. ALPHA BASE is in the path of an alien UFO invasion: let five UFO's get by and the game ends. Botll&amcs <C· 
quire the jO)"illck and gel proJres1ivcly more d1fficull the higher you �core! 

INTRUDER ALERT (A tart only) Price: 516.95 Custne/520.95 Ulskeue 
Thit is a fast paced araphi� aamc .. ·hich places you in the middle of the "'Orudscar"' llaYinl just stolcn in plan!. The droid1 ha•·e be-en 
alerted and arc dir«ted to du!loy )"OU at all com. You must find and enter your \hip to C!"� with tile plan1. Fh·e !cHis of difficulty 
iiC provided. INTRUDER ALERT requiru a joystitlr. and will run on 16K systems. 

GIANT SLALOM (Atarl only) Price: 514.% Ca.ssette/511.95 Dbktue 
Thi'i rnl-timc ace ion a a me is guaranteed addicti.-c! Usc the joy1tick 10 control your path 1hrou1h Jlalom course\ consiuing of both open 
and dosed gates. Choose from different Ieveii of difficulty, race against other players or simply take practice run\ 11ain11 tiled��. 
GIANT SLALOM .. ·ill run on l6K systems. 

CRYSTALS CAT ARI only) Prier-: 5 9.9S Cuwue/5JJ.CB OIJkrut 
A unique alaorithm randomly produces falt(inai1J\B itaPIIin. di�pi•YI accompanied wit II tones which vary 1s 1hc pancrn1 arc built. No 
t.,.·o pattern\ arc tile same. and the combined eFf«t of I he sound and grapllics arc mesmctil.ina. CRYSTALS hal been u1c<l in local 
ttores to dcmonWalc thc wund and color fnturcs ofchc Atari. 

CHOMP-OTHELLO (Aiarl only) Price: 511.9S Ca.ueue/515.% Dlsktllt 
CHOMP-OTHELLO? lt't really two challengin& games in one. CH0�1P is timilar in concepl to NlM: you must bite off pall of a 
cookie, but a•·oid tlkin&thc poi10ned portion. OTHELLO is the popular boar<l 1amc 1ct to fully ucilile the Ararr'l araphics cap�bility 
It il also �cry hard to bea1! This padase will run on a 16K ty"em. 

GAMES PACK I {A"ailable for all com pulers) Price: 59.1BCa.sseur/51J.95 ObktUe 
GA.'•1ES PACK I contains I lie cla1sic computer aamn of BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, SWITCII and 
more. Thc1e game� ha•·e be-en combined into one lar1e ptoaram for U!c in loadina. They arc individually "cc\\ed by a convenient 
menu. 

GAMES PACK II (Available for 111 com pulers) Price: 59.95 Cusel1t/51J.9S Dbkrne 
GAMES PACK II includes the games CRAZY EIGHTS, JOTIO. ACEY-DUCEY, I.IFE. WUMPUS and other�. As with GAMES 
PACK I, all the aamc1 are loaded as one ptoJram and arc nlled from a menu. 

Why pay S7.95 or more per proaram ,.·hen you can buy a DYNACOMP collection f�r just S9.9)! 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY Price 59.95 Ulskettr 
DYNACOMI' nov.; dim\bute\ the 20 • �olumc NSSE library. Mo�t of these di•kcnn offcr an ouhtanding t·aluc for the purcha1e pticc 
Wrucfor dctaill reaardin& the conteni i O f t htl libraryand quanlity ( four ot motc) purcllalcl. 

Circle 1 40 on Inquiry card. 

Availability 
DYNACOMP soft .. ·are is supplied ,.·ith complete documentation concainin& clear eaplanations and uampln. Unles\other,.·isc \pedfied. all 

proarams ,.·ill run within 16K program memory space (AT ARt requires 24K). Eact"pt ,.llcre n�ted, proarams �re ••·ailab�c on � T ARI. PE�. 

TRS·IIO (level II) and Apple (Applcloftl cas�tte and diskcue as ,.·elias North Stir single den my (double density compaublcl d>shue. ,\ddt· 

tlonally, most prog11m1 can be ohtained on uandard (IBM formal) 8" CPIM noppy disks for systems running under MB,\SIC. 

BUSINESS and UTILITIES 
MAIL LIST 2.2 (Apple, Alari and North Star dlskelle only) . Price-: 5.34.95 

This pro1ram Is unmltched in its ability to Jtorc a ma•imum number of addrcucs on onc diskelle (mtnimum of I I  lXI pet di�kctte, more 
than 2200 for ''double density'' JYJtemJ!). Its many features include alphabetic and tip code sortina, labc:l printing. merging of files and 
a unique keyword s«kina routine wllich retrieves entries by a virtually limitless sclti:tion of user defined codes. ,\ very valuable p1o-
1ram! 

FORM LETTER SYSTEM (FLS) (Apple and Norlh Slar dlskeUe only) Prl�: 521.95 
Usc FLS to create and edit form IC1tcn and address lists. Form !etten arc produced by automatically inscrtin1 each addrns into a 
predetermined portion of your IC1tcr. FLS is completely compatible with MAIL LIST 2.2, ,.·hicll may be: Ulied to manaac your addreu 
flies. 

FLS and MAIL LIST 2.2 arc aw•ilab!e as a combined p,��ckaae for S49.9S. 

PERSONAL FINANCE SYSTEM (ATARI only) Price: 534.% Dbkent 

PFS h • dnale disk menu oriented system composed of 10 proaramli desianed to oraanile and simplify your penonal financn. Features 
include a 300 transaction capacity; fast acccn; 26 optional user codes; data retrieval by momh, code or payee: optional println1or 
reports: ch«kbook balancing; bar graph plouina and more. Also provides on the di'ilr.ellC is  ATARI DOS 2.  

FINDIT (North Slar only) Price: $19.95 

This is 1 thr«·in-one pr011r1m which maintains information accenlble by kcy,.·ordl of three ty�s: Pcrlonai (CJ: last name), Commcr· 
cial fca: plumbers) and Reference (eg: ma11uine articles, r«ord albums, etc]. In addition to keyword surchc�. there arc birthday, an· 

· nivcnary and appointment searches for the personal re1:ords and appointment searches for the commercial records. Reference r«ords 
are accessed b� a slnalc keyword or by crou-rrfcrcncin& two or three keywords. 

DFILE (North Slar only) Price: 519.95 
This handy program allows North Star uscu to maintain a specialized data base of all files and pro1ramli in !he stack of dish .. ·hich in· 
variably a«umulates. DFILE h easy co set up and usc. It will or&aniu your disks to provide efficient locating of the desired file or pro· 
aram. 

GRAFIX (TRS-80 only) Price: 512.95 CIWtue/516.% Dlskene 
This unique proaram allo,.·s you to easily create araphics dir«lly from the keyboard. You "draw" )"Our fi1ure Uliina !he proaram's u· 
censive cunor controls. Once the fiaurc is made, it is automatkally appended co your BASIC program as a string variable. Draw 1 "'hap
py face", call it HS and then print it from your proaram using PRINT HS! Tllis is a very easy way to crutc and save graphics. 

TID¥ (TRS-80 only) Prier: 510.95 Custllri514.CB Dlsktur 

TIDY is an aucmbly languaae program which allows you to renumber the lines in your BASIC prosrams. TIDY also remo•·es un· 
n«cslll)' spues and RE'oiatk statements. The rnult iJa comp,��cted BASIC proaram ,.·llich usn mucb Ins memory spa�e and Uti:Utes 
significantly faster. On�c loaded, TIDY remain� in memory: you may load an� number of BASIC program1 without having ro reload 
TIDY! 

STATISTICS and ENGINEERING 
OAT A SMOOTHER (Not available for ATARI) Price: Slot.95 Ca!.SCUe/5111.95 Dlskellr 

Tllis special data smoothina program may be uscd to rapidly derit·e u1eful information from noisy busincu and en1ineerin1 data ,.·hich 
are equally spaced. The software features clloice in dcgro:c and tinge of fit, as well u smoothed fiut and second dcrivath·c calculation. 
Abo included b aucomalic plouin11 of chc input daca and smoothed results. 

FOURIER ANALYZER (Anllable lor all computers) Price: 514.95 Ca!.Sellt/518.% Dbkenr 
Usc this program to eaamin� the frequency spectra of limited duration signals. The program features au1oma1ic Kalina and plouina of 
the inpu\ data and results. Pnctical applications include 1hc analysis of complicated paucrns in sucll field� as d«tronics. communitlll· 
tiontand businns. 

TI'A (Transfer Function Analyzer) Price: 519.95 Ca.mne/523.95 Dlskeur 
This isa special softwarcpacklae wllich maybe used to evaluatethctransferfunctions ofsyllcmssuchas hi·fi amplificu andfihenby 
cuminin1 1heir respon� to pulsed inputs. TfA is a major modification of FOURIER ANAI.YZER and contains an cnlin«rinl· 
oricnted dti:ibcl•·cnus log-frequency plot as well as dataedilina features. Whereas FOURIER ANALYZER i1 designed for educational 
and lticntific usc, TFA is an cn1ineerinll tOOI. Available for all computers. 

HARMONIC ANALYZER (Anllable for all compulers) Price: 524.95 Ca.sst-cte/528.% Dlskrtte 
UARMONIC ANALYZER w11 designed for the spc-ccrum analysi'i of rcpetiu•·e wa•·eforms. Features include data file generation, 
editins and slora&elrctrieval u ,.·ellas dataand speclrum plouina. Onc puticularly unique facility is that the input data necd not bc: 
cquallyspaced orin order. The original data issorted and a cubic \pline in tcrpolation is used tocreatc thedall file requircd bythe FFT 
algorithm. 

FOURIER ANALYZER. TFA 1nd HARMONIC ANALYZER ml)" be purchased coacther for a combined ptict" of W.9S tthree cu· 
Jcttes) and SS6.9� (three diskelles). 

REGRESSION I (Available for all com pulers) Price: 519.95 Ca!.Selle/52J.9S DlskeUe 
REGRESSION I ba unique and uceptionally ver.sacilconc-dimcnsional lust squates "'pol)·nomial'' cul'"c fitting proaram. Features in· 
elude very hiah accuracy; an aucom;uk dearer determination option: an cxteMi�e internal library of fiuina funCiions; data editina; 
automaticdataand curveplottinH: a statistical analysit (ell: llandard dcviation, rorrclationc�fficicnt, ctc.) and muchmote. ln addi
tlon, new fits may be tried withouc reen1ering the data. REGRESSION I is certainly the cotnentone program in any data anal)·�il wft
,.·arc library. 

REGRESSION II (PARAFIT) (Available for all computers) Price: 519.95 Ca.sseurt5lJ.95 Ubkene 
PARA FIT is dcsisncd to handle those cases in which the parameters are imbedded (possibly nonlinearly l in the fittina function. The 
user simply inset!\ the functional form, including the parameters (A( II. A(l), etc.) a'i one or more BASIC statement lines. Data and 
resulis may be manipulated and ploued a'i ,.·itll REGRESSION I. Usc REGRESSION I for pol)·nomial fiuin&.and PARAFIT for tho1e 
comptitlllted functions. 

MULTILINEAR REGRESSION (ML�) (Available for all computers) Price: $24.95Ca.sselle 
5211.95 Dlsk�llt 

MLR is a professional sofcware package foranalytina data sets concainina two or more linearly inde�ndenl •·atiables. Bcsidn perform
ina the basic reareuion calculation. this proaram alw pro•·idn cny to use data cntr)", storage, retrieval and editing functions. In addi
tion, the user may interrogate the solution by supplyina•·alues for !he independent •·ariables. The number of •·ariablc.l and dara site is 
limited only bythc availablc memory. 

REGRESSION 1. I I  and M ULTILINEr\R REGRESSION may be purchased togctllcr for S4\l.9� (three Caliscllnl or \61.9� (three 
diskcues). 

BASIC SCIENTIFIC SUBROUTINES, Volume I (Not anilable for ATAR() 
DYNACOMP is the nclusi•·e distributor for the sofcwarc ke)·ed co the tnt BASIC �trntifir Subrour,n. l'olumt' /by F. Ruc�dC\("hcl 
(see tile BYTE/McGraw-Hill ad•·erci�tment in BYTE magazine, January 1981). These subroutines ha•·c be-en assembled accordm110 
cllaptcr. Included with each collti:tion is a menu program which sclti:lli and demonmatcs each 'iubrouune. 

Colle1:tion II : Chapten 2 and 3: Data and fun�tion plottin1, complex •·ariables 

Coii«Jion 12: Chaptcr 4: Mauia and vti:tor operations 

CoiiKtion *3: Chapten ' and 6: Random number 1encrators. series approximation\ 

Price per coll«liun: S l4.9� Caucue!S IS.9S Dislcnc 

All three collti:tions arc available for S39.95 (three casscncsland S49.9S (three di1kettesJ 

ll.«ausc the tnt is a vital pari of the documentation, BASIC Srrrnli/ir Subrourinl'J, Yolumt' I is available from DYNACOMP for 
\\ 9.9S plus 7Sc po1111e and handling. 

ROOTS (Available for all computers) " Price 59.95 Cu�urf51J.95 1>iskene 
In a nutshell. ROOTS simultanCQU!Iy determines all the teroc.t of a polynomi31 havins rut cocrficienu. There i1 no limit on the deJrcc 
of !he polynomial, and bKausc the procedure is iterative, the ilctutacy i�; acncrally .-cry good. No initiai JiuC!Ie� are required a\ input. 
and the calculated roots arc 1Ubllituced bacl into the polynomial and the ruidual\ diiplayed. 

Ordering Information 
All ordttl arc proccued and �hipped postpaid ... ithin 4& houu. Please enclose pa)·menl .. ith order alon& .... ith .;ompmer Information. l f pay· 
'"I b� VISA or Master Card. indudr all number1 on card . For orders ou11idc Nollh America add 10�• for •hippinK and handlina. 

Add U.SO ro di•�enc price for II"' noppy <lh� (IBM formal \Of! \ti:tored, (."l'IM, Micr010fi BASICJ 

"TRS·80 d .. �C1te• arc not supphcd '""ith DOS or BASIC. 

Deduct 10% when ordering 3 or more programs. 

A•� fot UY,"iACOMP program\ 11 your lo..-.1 •oft.,·arc dealer. Wcue fo1 detailed descriptiOn\ of che•e and other proMram• from 
UYNACOMP. 

DYNACOMP, Inc.  
1 427 Monroe Avenue 

Rochester, New York 146 1 8  
24 hour mail order phone: (71 6)586·7579 

Office phone (9AM-5PM EST): (7 1 6)442·8960 

Nt" York Sillt re•ldtnc. pln•t 1dd 7'"• NY!oo ul� tn, 

' A TAHI. Pt:T. Al'l'l.l' II. THS·SO. NOH Til STAR, ('1'1 .\f urul IH.\1 uti' rl'JtHirtl'ti tradl' """'"' urrdHJI rtod.-mu•h. 

BYI'E May 1981 289 



C i rcle 337 on inquiry card. 

You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you off l ist - an incent ive 
for them to save you 
Minimum fee of $75. 

Whse. Fee 
COMPUTERS 
Alpha Micro 10MEG $1 1 , 204 $1 ,243 
Altos 8000-2 3 , 1 50 
Altos 8000-5 4 , 1 93 
Archives 64K QO 4,450 
Cromemco System 3 5 ,357 
Cromemco System 2 w/1 2BK 4,345 
Dynabyte 5400-A2 64K 1 MEG 5 , 1 32 
Dynabyte 5400-B2 64K 2 MEG 5 ,929 
Dynabyte DBB/1 64K 2 ,278 
Superbrain 64K DO 2 , 250 

CRT'S 
ADDS R20 550 
DEC VT 1 00 1 , 305 
Hazeltine 1 500 795 
IBM 3 1 01 Model 1 0  1 ' 1 40 
Lear Siegler ADM 3A + 71 0 
Leedex 1 3 "  Color Monitor 350 
NEC 1 2 "  Monitor 1 90 
Televideo TVI 920C 670 
Visual 200 765 

PRINTERS 
Anadex 9501 1 ' 1 50 
Centronics 737 650 
Diablo 1 650 R / 0  2 , 1 95 
DIP 82 499 
Epson MXBO 450 
lOS Paper Tiger 460 G 1 ,020 
NEC 551 0 w/Tractor 2,360 
Qume 5 /45 RO 2 ,035 
Tl 810 Basic 1 , 355 

SOFTWARE 
Word Star 223 
Magic Wand 200 
Spell Guard 240 
Pearl I l l  350 
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659 
535 
641 
691 
280 
261 
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400 
49 
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1 64 
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68 
50 
1 5  
88 

6 5 0 2  + 5 V PI N 3 
M I CROPROCESSOR A P P L E  

0 F R O M  E A C H  
P E R l  P H E R A L  S LOT 

3 . 3 K  30 30 

SLOT 0 SLOT I 

I RQ 4 J . . . . . 

LOT 7 

- - - - - - - - - -

Figure 3:  The 6502 IRQ signal and the Apple II peripheral slots. The IRQ signal is 
connected to pin 30 of each of the slots and is held high by the pull-up resistor shown. A 
maskable interrupt is generated if the peripheral card in any of the slots presents a low 
impedance to ground to its pin 30. 

rupt-service routine itself must be 
written very carefully. It must, of 
course, perform whatever service you 
wish it to-such as printing a message 
on the console, ringing a bell, dialing 
a telephone, or turning on the fur
nace. But while it is doing these 
things, the service routine must not 
disturb any code used by the other 
routines stored in memory. The 
stacks should be in exactly the same 
state upon exit as they were when the 
service routine began. 

5. The RTI instruction at the end of 
the service routine unstacks the status 
registers and program counter. This 
ensures that execution will continue 
from the point reached just before the 
arrival of the interrupt. Functionally, 
it is equivalent to: 

Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

Maskable Interrupts 
Pin number 4 on the 6502 chip is an 

input signal called the interrupt re
quest, IRQ. This is a maskable inter
rupt. In the Apple II, IRQ is con
nected through the printed-circuit 
board to a pull-up resistor and to 
each of the eight 110 slots, as shown 
in figure 3 .  

This i s  the same scheme used for 
the NMI except that the interrupt re
quest will not be accepted if the inter
rupt-disable bit, I, in the status 
register, P, is set (ie: contains a 1 ) .  As 
before, this interrupt scheme can be 

better understood by considering the 
five aspects of interrupts. 

1 .  Any external device can generate 
an interrupt request by driving pin 30 
on any 110 slot to ground potential. 
Once again, the Apple II can have 
eight different interrupt sources, and 
they all may decide to fire at the same 
time. 

2. The 6502 microprocessor will 
respond to this request only if the 
interrupt-disable bit, I, in the status 
register, P, is cleared (ie: bit I must be 
a 0). This is done by executing a CLI 
(clear interrupt-disable bit) instruc
tion any time before the arrival of the 
interrupt request. However, the 6502 
will completely ignore the request if 
bit I has been set by executing an SEI 
(set interrupt-disable bit) instruction 
before the arrival of the interrupt. 

3. Once again, the microprocessor 
is unable to determine the source of 
the interrupt. If there is only one 
device capable of sending an 
IRQ signal, there is no problem. If 
more than one device can do this, the 
same factors apply that were dis
cussed earlier in the section on the 
nonmaskable interrupt, and polling 
can be used to determine which de
vice caused the IRQ. 

4 .  If bit I has been cleared and 
the IRQ signal arrives at the 6502, 
the following actions occur: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFE 

Text continued on page 294 



MODEL I I  

26-4002 
64K 1 Drive 

$3440.00 

26.-4 1 60 1 Drive EXP . . . . .  $ 1 035 . 00 
26-4 1 6 1 2 Drive EXP . . . . . .  1 575 .00 
26-41 62 3 Drive EXP . . . . . .  2 1 1 5 . 00 
26-4501 Gen . Ledger . . . . . .  1 80.00 
26-4502 Inventory . . . . . . . .  1 80.00 
26-4503 Payro l l .  . . . . .. . . . . .  360.00 
26-4554 Acct. Rec . . . . . . . . .  1 80.00 
26-4701 Fortran . . . . . . . . . .  270.00 
26- 1 1 57A Daisy Wheel . . .  2290.00 
26- 1 1 58 Daisy Wheer l l  . . .  1 799.00 

I: E nTRD n i i: S  
Fast 1 00 CPS Centronics 

$ DISCOUNT $ MODEL I l l  

TR S-80�ALER A301 

COM P U T E R  S P E C I A L I STS 
26- 1 1 55 Q u i ck Printer I I  . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 87.00 
26- 1 1 45 RS-232 Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84.00 
26- 1 1 40 "0" K l n ierface . . . . . . . . . . . . . . . . . . . . . . . . . . .  249.00 
26-1 1 4 1  " 1 6" K Interface . . . . . . . . . . . . • . . . . • • . . . . • . . .  359.00 

26- 1 1 4 2 "32" K Interface . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.00 

26- 1 1 60 Mi n i  Disk - Drive O . . . . . . . . . . . . . . . . . . . . . . . .  4 1 9 . 00 

26- 1 1 6 1 M i n i  Disk - Additional .  . . . . . . . . . . . . • . . . . . . . .  4 1 9 . 00 

26- 1 1 54 l in epri nter I I .  . . . . . . . . . . . . • . . . . . • . . . . • . . . .  699.00 

26- 1 1 65 line Pri nter V . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 1 0.00 

26- 1 1 59 li nepri nter IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  859 . 00 
26- 1 1 66 l ine Pr i nter V I .  . . . . . . . . . . . • . . . . . . . . . . . . . .  1 080.00 

26- 1 563 Scripsit - Disk . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  79.00 
26- 1 566 V i sicalc . . . . . . . . . . . . • . . . . . . . . . . • . . . . • . . . . . .  83.00 
26-1 562 Prof i l e  . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  72.00 

26- 1 06 1  4K I .  . . . . . . . . . . . .  $630.00 

26- 1 062 1 6K I l l .  . . . . . . . . . .  888.00 

26- 1 063 32K I l l  

2-Drives, RS232 . . . . . . . . . 2225.00 

COLOR 

ALL OTH ER R.S.  SOFTWARE 
F U R N ITURE,  STAN DS, CABLES 

AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 

26-3001 4 K  . . . . . . . . . . . . . . . . . . . .  $360.00 

Novat ion Cot Modem . .  $ 1 49.00 
CCA Data Management 
System . . . . . . . . . . . . . . . . . 72 .00 
Adventu re Ga mes 
Games 1 -9 each . . . . . . . . . 1 4 .00 

26-3002 1 6K . . . . . . . . . . . . . . . . . . . .  540.00 

26-30 1 0  Color Video . . . . . . • . . . . .  360.00 

26- 1 206 Recorder . . . . . . . . . • . . . . . .  54.00 

26-3008 Joysticks . . . . . • . . . . . . . . . .  22.50 8Acorn 
Software 
Products, Inc. 

GAMES: 

Al ien Invasion . . . . . . . . . . . . . . .  $9.00 

Stock Market . . . . . . . • . . . . . . . . .  9.00 
730 Printer . . . . . . . . . . . . . . . . . . . .  577.00 Star Trek . . . . . . . . . . . . . . . . . . . . .  9.00 
Text Quality Centronics 
737 P r i n ter . . . . . . . . . . . . . . . • . . . .  737.00 

Model I I  Cobo l Compi ler  
$360 .00 

Cobo l Run T i me Package 
$36 .00 

Pocket Computer 
�;a 

26-3501 1 .  9K P . C .  . . . . . . . . . . • . . . . . . . . .  $225.00 

26-3503 Casselle 1/F . . . . . . . . . . . . . . . . . . .  45.00 

1 4 - 8 1 2  Recorder . . . . . . . . . . . • . . . . . . . . . . .  72.00 

Block Em . . . . . . . . . . . . • . . 9.00 

T ing-Tong . . . . . . . . . . . . . . . . . . . .  9.00 

UTILITIES:  

System Savers . . . . . . . . . . . . . . .  1 4 .00 

EDUCATION : 

Language Teacher . . . . . . . . . . . .  1 8 .00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1 -800-84 1 -0860 Tol l  Free Order Entry 
r:l � � tl []  r:l fH� � lJ E r:l E r';il S Y S T E r:l S, � r';i L .  

No Taxes on Out  Of 
State Sh i pments 

DOW N TOW N P L AZA S H OP P I N G  C E N T E R  
1 1 5 C S E CON D A V E .  S . W .  

I m mediate Shipment 
From Stock on Most Items 

Circle 247 on inquiry card. 

CA I R O, G E O R G  l A  3 1 728 

(9 1 2) 377-7 1 20 Ga. Phone No. 
·rRs.ao Is a r•glatered trodemar" of  the Tandy Corp. 

R . S .  90 Day L i m ited Wa rranty 
F-48 Form Provided 

· 

La rgest Inventory 
In  the S . E .  U . S . A .  
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Circle 90 on Inquiry card. 

NEW! 
CTA 16K·EXP. 
16K Memory Board 
can be used as a replacement 
for a ny language card. 
Automatic Boot with 3.3 dos. 
Made for use with Apple 1 1 .  
special 
I ntroductory 
Price 

1 7995 

GTC-101 Terminals 
we stil l  have a few of these 
powerful ,  rel iable standard 
data terminals. Order Today! 
L im ited Quantities. 

Reg. 5999.00 S 7 9 5 
Cleara nce Price Only 

A·D BOARD 

our Best Seller! 
CTA ADC-16C 
16 Channel variable 
A-D Board! 
Board is shipped with 
operating manual,  software, 
and a test cond ucter. For use 
with Apple 1 1 1 1 1 1 .  1 9950 

1 1 8  Castellano 
E l  Paso, Texas 79912 

19151 581·3500 

Visa 1 Mastercard 1 Diner-s Club Accepted. 

TO ORDER: Send us your check, money 
order or credit card number and exp. 
date. Personal or company checks 
require two weeks to clear. credit card 
users can call with card information. 

SHIPPING: We ship terminals PREPAID by 
motor freight. Air and express delivery 
are available on all products. 

There is no handling charge. 

DEALER INQUIRIES WELCOME 

Listing 1: Assembly-language routines to test maskable and nonmaskable interrupts. 
Routines RNMI and RIRQ print the messages "NMI" and "IRQ", respectively, 255 times 
when the appropriate interrupt is generated. The short routines at hexadecimal 352 
(decimal 850) and hexadecimal 354 (decimal 852) are meant to be called from BASIC to 
enable and disable, respectively, the maskable interrupt. See the text for details on 
generating the interrupts necessary to test these routines. 

03FB· 
03FE-

0300-
030 1 -
0302-
0303-
0304· 
0305-
0307· 
0309· 
030C· 
030E· 
03 1 1 ·  
03 13·  
0316· 
03 1 7· 
03 1 9· 
03 1 B· 
03 1C· 
03 1 D· 
031E-
03 1F-
0320-

032 1 -
0322-
0323-
0324-
0325-
0326-
0328-
032A-
032D-
032F-
0332-
0334-
0337-
0338-
033A-
033C-
033D-
033E-
033F-
0340-
034 1 -

0352-
0353-
0354-
0355-

4C 00 03 
2 1  03 

48 
SA 
48 
98 
48 
A2 
A9 
20 
A9 
20 
A9 
20 
CA 

FF 
CE 
ED FD 
CD 
ED FD 
C9 
ED FD 

EO 00 
DO EC 
68 
AS 
68 
AA 
68 
40 

48 
SA 
48 
98 
48 
A2 
A9 
20 
A9 
20 
A9 
20 
CA 
EO 
DO 
68 
AS 
68 
AA 
68 
40 

58 
60 
78 
60 

FF 
C9 
ED FD 
D2 
ED FD 
D1 
ED FD 

00 
EC 

SYMBOL TABLE 

1 000 
1 0 1 0  
1020 
1030 
1 040 
1050 
1060 
1070 
1 080 
1090 
1 1 00 
1 1 1 0 
1 1 20 
1 1 30 
1 1 40 
1 1 50 
1 1 60 
1 1 70 
1 1 80 
1 1 90 
1 200 
1 2 1 0  
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1 300 
1 3 1 0  
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1 4 1 0  
1420 
1 430 
1 440 
1 450 
1 460 
1470 
1 480 
1 490 
1 500 
1 5 1 0  
1 520 
1 530 
1540 
1 550 
1 560 
1570 
1 580 
1590 
1 600 
1 6 1 0  
1620 
1630 
1640 
1650 
1660 
1 670 

'TEST OF INTERRUPT SYSTEM 
.OR $3FB 
IMP RNMI 
.DA RIRQ 
.OR $300 

' • • ' ' ' '  • • • • '  R O U T I N E  F O R  N M I  • •  • • • •  • • ' ' ' '  

RNMI PHA 
TXA 
PHA 
TYA 
PHA 
LDX 

Ll LDA 
JSR 
LDA 
JSR 
LDA 
JSR 
DEX 
CPX 
BNE 
PLA 
TAY 
PLA 
TAX 
PLA 
RTI 

#$FF 
#$CE 
$FDED 
#$CD 
$FDED 
#$C9 
$FDED 

#0 
L l  

SAVE REGISTERS 

PRINT "N" 

PRINT "M" 

PRINT "!" 

RESTORE REGISTERS 

GO BACK 

• • • • • • • • • • • •  RO U T I N E  F O R  I R Q  • • • • • •  • • • • • •  

RIRQ PHA 
TXA 
PHA 
TYA 
PHA 
LDX 

L2 LDA 
JSR 
LDA 
JSR 
LDA 
JSR 
DEX 
CPX 
BNE 
PLA 
TAY 
PLA 
TAX 
PLA 
RTI 

#$FF 
#$C9 
$FDED 
#$D2 
$FDED 
#$D1 
$FDED 

#0 
L2 

SAVE REGISTERS 

PRINT "!" 

PRINT "R" 

PRINT "Q" 

RESTORE REGISTERS 

GO BACK 

• • • • • • • • • •  R O U T I N E S  F O R  B A S I C  ' · · · · • • • ' '  

.OR 
CLI 
RTS 
SEI 
RTS 
. EN 

850 
ENABLE INTERRUPTS 

DISABLE INTERRUPTS 

RNMI 0300 Ll 0307 RIRQ 0321 
L 2  . 0328 

C i rcle 1 5  on inquiry card. --+ 



A definite breakthrough in Hard Disk control lers: 
HOW we HOP™ up 51;4" Hard Disks. 

Take a close look at the i n dustry a n d  
you' l l  find lots o f  folks clamoring f o r  the 
c h a n c e  t o  u t i l i z e  t h e  n ew 5 % "  
Winchester-type Hard Disk m i crocom· 
puter systems. The reason for this is ob
vious: the SW' Hard Disk packs m i l l i ons of 

bytes of on-l ine data storage in the same 
space as a 5%" standard floppy. Hard 
Disks also offer a degree of h igh relia
bi l ity and high access mass storage that 
instantly obsoletes the floppies. 

The problem m ost people had was 
finding a 5%" Winchester-type Hard Disk 
with a decent control ler package. For 
a while it seemed like an i n d ustry-
wide problem. U ntil  now. A com

pany named ACT is a n n o u n

cing the HOP™ ! It 's  a 

whole new approach to 
affordable Hard Disk 
controllers. And it  
works great! 

o u r  D i g i t a l D a t a  
Separator means faster, 
more reliable throughput than 
Analog Separators. 

The secret to our success l ies in a new 

a p proach to Data / Clock s e p a ra t i o n .  

W h i l e  others struggle to m a n h a n d l e  a n  
Analog Data Separator i nto their  con
troller cards, we at ACT took a complete
ly different a p p roach -a d igita l  one.  

What we cam e  u p  with is the HOP™. It  
is a Digital  Data Separator that fits the 
SW' Winchester-types l ike hand-i n-glove. 

The HOP™ from ACT. 
we created a package that' l l  beat t h e  

pants off a n y  other SW' Hard D i s k  o r  
f l o p p y  it comes u p  against-al l  at a p rice 
you can't  ignore. 

Final ly, a SW' Hard Disk micro
sequencing controller package with an 
efficient, floppy-like interface. We're 
talking about megabytes of formatted 
data storage to match the demands of 

today·s <and tomorrow's) soph isticated 
p rogra m ming. Your m u lti-terminal and 
real-time transaction oriented systems 

never had it so good. or, so affordable.  

What OEM buyers 
s h o u l d  k n ow 

about the ACT 
HOP™ package. 

OEM b u y e rs s h o u l d  

know that ACT offers a 

complete SW' m icro-sequen

ing Hard Disk control ler to-
gether with the remarkable HOPTM 

Data Separator package. Offered 
s e p a rately are the HO PTM Dig ital  

Separator cards-all  with OEM q ua ntity 
d iscount rates which a re positively 
attractive. 

If all this sounds good on paper, j ust 

wait u ntil you see the HOPTM in action!  

Y o u r  h o r i z o n s  w i l l  d ra m a t i c a l l y 

shift-u pwards. 
C l ip  and mai l  the coupon for q u ick 

response to your q u estions. o r  better 
yet, give us a cal l  at !703J 471 -9750, TELEX: 
440-388 ACTSYS, for some no-nonsense 
reasons to get off the stick . . .  and on 

the HOPTM! 

American Computer 
and Telecommunications 
Corporation 

Clip and mail coupon to: 
1 1301 Sunset Hills Road 
Suite A-4, Reston, VA 22090 
( 703) 4 71-6288 

r - - - - - - - - - - ,  
HOP™ TO It! 

u Tell m e  more: send technical specs. 

u Please set up an OEM demonstration for us. 

u send m e  QuantitY Pricing Schedules. 

u Have an ACT representative contact me. 

My interest is: u immed iate u 3months 

u 6 months u 9 months u longer 

My SV." Hard Disk Drive interests center on: 

u s-100 Microcomputer systems 

u H-89 Heathkit Computer Systems 

u TRS-80 Radio Shack computer Systems 

u Other. specify ______ _ 

My Hard Disk / HOP'" package interests center 

on: 

u seagate Technology-ACT 5'14'' Hard Disk 

package 

u Shugart Associates 

u Olivetti Peripheral Equipment 

u Tandon 

u Irwin International 

u International Memories 

u New world computers 

Name __________ __ 

Title 

company _____________ __ 

Address 

City / State / Z I P  ___________ _ 

Phone !___) L.(!:!;_B�1L _ _ _ _ _ _ _  � 



OAE's PP-Serles EPROM Programmers plug 
directly Into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All t iming & control sequences are 
handled by the programmer. Each unit in· 
eludes Internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 

fd���� ������up,0�o
2
g/�s�s"1��� ��3��:Uable 

Oliver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91 203 

(21 3) 240·0080 or Telex 194773. 
PP SERIES PROGRAMMERS 

See us at NCC, booth 770 

Circle 293 on inquiry card. 

THIS � � 
is only one 
of hundreds 
of unusual 
values . 

Atari 800 1 6K • $789 Get your 
FREE 

TOLL FREE CATALOG 
1-800-343-8124 today! 

Dept. C COin 245A Great Road plus Littleton. MA 
01460 

THIS 
is only one 
of hundreds 
of unusual 
values . 

Radio Shack's Get your 
Color Computer 4K • $310 FREE 

TOLL FREE CATALOG 
1 -800-343-81 24 today! 

Dept. I COin 245A Great Road 

Circle 86 on inquiry card. 

Littleton. MA 
01 460 

A classified ad magazine 
n1n by a computer ... 

With AD-LINE'". a menu-driven computer 
program, one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclusion of all pertinent details. 
AD-LINE'" will answer all questions and take all 
subscription information. 

Use your terminal and any 300 baud 
coupler for instant communication with our 
computer. 

If you don't have a terminal to access 
AD-LINE'" mail your ads to: 

PO Box 15842 
Philadelphia, PA 1 9103 

6 PM TO MIDNIGHT 7 DAYS A WEEK 

Circle 415 on inquiry card. 

Text continued from page 290: 

As before, the program counter and 
the status register are placed on the 
stack, and the processor executes an 
indirect jump via hexadecimal loca
tion FFFE. This is again a ROM area 
in the Apple II and has been set by 
Apple Computer Inc to the value 
hexadecimal FA86 (or FA40 in the 
autostart version), which is an ad
dress in ROM. Thus, the processor 
starts executing at location FA86 (or 
FA40), where it finds the following 
instructions (a "$" indicates a hexa
decimal address) : 

STA $45 
PLA 
PHA 
ASL A 
ASL A 
ASL A 
BMI $FA 92 or BMI $F A4C 
JMP ($03FE) 

This section of code stores the ac
cumulator at hexadecimal location 45 
in page zero and checks to see if the 
fourth bit in the status register, the 
"break" bit B, is high or not. An in
terrupt request, IRQ, always forces 
this bit low, so the BMI instruction 
never succeeds and finally the indirect 
jump, JMP ($03FE), is encountered. 
The hexadecimal address 03FE is in 
programmable memory, and the 
writer of the service routine must 
place the address of the routine here. 
Note that this is somewhat different 
from the way in which the NMI re
quest is routed. For the IRQ inter
rupts, the address of the service rou
tine rather than a jump instruction in
cluding an address must be stored in 
the 2 bytes, hexadecimal 03FE and 
03FF. Also, remember that the lower 
byte of the 2-byte address must be 
stored first. 

As before, the registers are usually 
stacked first, although this time the 
accumulator can be left alone, since it 
has already been stored at hexa
decimal location 45 by the program in 
ROM. Then the interrupt service is 
performed, the registers are restored, 
and, finally, an RTI is executed. 

5. The processor returns to its 
original program after it encounters 
the RTI. As before, this instruction 
will: 

Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

In principle, any program in any 
language can be interrupted by an ex
ternal signal, and the interrupts can 
be serviced using the techniques 
described above. In microprocessor 
systems such as the Apple II, the in
terrupted program is usually a BASIC 
program, and the interrupt-service 
routines are usually written in 
assembly language. An example of 
such a service routine is shown in 
listing 1 .  It is assumed that there is 
only one device capable of generating 
an interrupt, that the service to be 
performed consists only of writing a 
message to the console, and that in
terrupts will not interrupt themselves. 

To test this routine, a BASIC pro
gram should be written and executed. 
When you wish to enable the IRQ 
signal from your BASIC program, it 
is only necessary to execute: 

CALL 850 

and when you wish to disable the 
IRQ, all you have to do is : 

CALL 852 

If you do not have any device in 
your 110 slots capable of generating 
an interrupt request, you can easily 
make one by bending a resistor with a 
pair of long leads so that the leads are 
about one-half inch apart. A 100-ohm 
resistor works well. Then very care
fully connect pin 29 (for the NMI) 
or pin 30 (for the IRQ) through 
the resistor to the ground pin (pin 26) 
on any of the 110 slots. This tech
nique is crude but effective, and will 
generate the interrupt request when
ever you wish. The NMI signal will 
always set the interrupt system in mo
tion, but the IRQ signal will be ac
cepted only if you have executed the 
BASIC instruction CALL 850. 

Once you have mastered the fun
damentals of interrupt handling, the 
number of interrupts that can be ser
viced and the complexity of the ser
vice are limited only by the speed of 
the interrupting devices and ingenuity 
of the servicing programs. • 



1 6  BIT 8086 MICRO SYSTEM 
Tec-86 I 8086 System $3990 

CP/M™ -86 
T E C -86 
BASIC -86 

S- 1 00 Boards 

1 6  Kilobyte Static RAM 
8 and 1 6  bit transfer 

• Available Now Basic-86™ - $350 CP/M-86™ - $250 
• IEEE 696 S- 1 00 • CPU w/Vectored Interrupts • Two RS-232 Ports 
• 24 Parallel I/O lines (3 ports) • Independent baud rate for each serial port 
• Baud rates from SO to 1 9200 • Attractive, all metal desk top enclosure 
• ROM boot for CP/M-86™ • Dual 8-inch Shugart floppies with controller 

• 32K static RAM (Expandable) • 64K Dynamic RAM opt. - Available Soon 

8086 CPU with Vectored Interrupts 

PROM and 1/0 . 

2 RS 232 - PIO 
CP/M-86 ROM Boot 

Analog to Digital Converter 
and Timer/Counter 
1 6  channels expandable to 2 S 6 
1 2, 1 4,or 1 6  bit accuracy 
30,40, 1 OO,or 1 2  S KHz 

Real Time Video Digitizer and Display 
Digital to Analog Converter 
4 channels - 1 2  bit accuracy 

Analog to Digital Converter 
1 6  channels - 1 2  bit accuracy 
30 KHz Conversion rate 

Circle 401 on Inquiry card. 

Expansion Multiplexer 

4 PIO and Timer/Counter 

3 microsecond conversion rate 

Digital to Analog Companion 
4-20 mA output - Filters 

Digital to Analog Companion 
4-20 mA output - Filters 

Digital to Analog Converter 
2 channels - 1 2  bit accuracy 
3 microsecond conversion rate 
1 parallel output port 
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I -FOR THE APPLE : 

r - - - - --- --- - - - - - - - -- , 
Please send: 0 Complete System $495.00 1 0 User's Manual only $35.00 1 

0 Detailed information 1 

Name ------------------------
Address ----------------------
City -------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

L--������o�.�����:��_:��--J 
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Digital Plotting 

with the 

Apple II Computer 

Dr Richard C Hallgren 
Department of Biomechanics 

Michigan State University 
East Lansing MI 48824 

The first attempts to use personal 
computers in the research laboratory 
have met with considerable success. 
Not only are these machines function
ing as computational tools, they are 
also being used with custom interface 
circuits to digitize analog signals and 
to process data using routines such as 
the fast Fourier transform (see "Fast 
Fourier Transforms on Your Home 
Computer" by W D Stanley and S J 
Peterson, on page 14 of the December 
1978 BYTE) .  

In  dealing with complex, time
dependent waveforms and their spec
trums, it is desirable to display the 
data as a function of either time or 

frequency. Plotting is possible with a 
data terminal such as the DECwriter 
II, but such methods are lacking when 
high-resolution plotting is required . 
The Hiplot digital plotter, manufac
tured by Houston Instrument, gives 
the small-system user a cost-effective 
means of obtaining high-quality 
digital plots. The plotter uses an 8 1/2-
by 11-inch sheet of paper and allows 
plotting within a 7- by 10-inch 
boundary. Reversible stepper motors 
are used to give bidirectional steps of 
either 200 or 100 steps per inch, 
amounting to a resolution of 0.005 or 
0.01 inches per step . An RS-232C 
serial interface is a standard feature, 
which makes connecting the plotter 
to a computer an easy task. 

The Hiplot accepts data in an RS-
232C format consisting of 1 start bit, 
8 data bits, and 2 stop bits. Since the 
computer manipulates 8 bits of 

RS-232  TO 
. H/PLOT 

TO STEP S I Z E  SELECT 
HIPLOT 

TTL IN FROM 
PIN # !5 GAME 
1 /0  CONNECTOR 

9 STEP S IZE SELECT l...----------------------<=1 PI N  # 14 GAME 1 /0 
+12V CONNECTOR 

.-----�, v- v+ 

- 12V 2 
3 OS 1488 

Figure 1: Schematic of Apple II TTL (transistor-transistor logic) to RS-232C interface 
utilizing only one line-driver integrated circuit, a DS1488. 
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Circle 81 on inquiry card. 

Rs-ao· 
MICROCOMPUTERS 
We have consistently offered the 
TRS-80 line at savings up to 20% ,  
which means you can save $1 50 
to $1 500 by buying d i rectly f rom 
Computer D iscount of  America.  
TRS-80 Model I I ,  64K System, . 
with disc drive only $3385.00 

Other TRS-80 Model  I I ,  or Model 
I l l  compute rs and systems, Color 
Computers, and Pocket Computers 
are in stock at s im i la r  savings.  

We have the fu l l  l ine of  ATARI  
personal compute rs and systems, 
inc luding Models 400 and 800. 
The computers,  accessories, and 
hardware a re brand new, i n  
factory sealed cartons, and carry 
a fu l l  factory warranty. 
Most models are in stock  for 
immediate de l ive ry (usual ly 
with in 7-1 0 days) , and a pr ice 
q uote is as near as you r phone. 
So i f  you ' re looking for the best 
prices in the U.S.A., for m icro
computers and accessories, ca l l  
Computer D iscount of America,  
I nc. ,  West M i lford ,  N ew Jersey 
07480. 201 -728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 

298 May 1981 © BYfE Publications Inc 

Listing 1 :  6502 machine-language routine to perform functions of a UAR T  (universal 
asynchronous receiver/transmitter) for transmitting RS-232C serial data through the 
hardware modification. 

8000-
8002-
8003-
8004-
8006-
8009-
800B-
800E-
8010-
8011-
8013-
8014-
8016-
8017-
8019-
SOlB-
8 01C-
801D
SO lE-
8020-
8 0 2 2 -
8025-
8027-
8028-
802A-
802B-
802D-
802E-
8030-
8032-
8033-
8 0 3 5-

AD 09 LDY 
18 CLC 
4 8  PHA 
BO OS BCS 
AD 59 CO LDA 
90 03 BCC 
AD 58 CO LDA 
A9 0 3  LDA 
4 8  PHA 
A9 04 LDA 
4A LSR 
90 FD BCC 
68 PLA 
E9 01 SBC 
DO FS BNE 
68 P LA  
6A ROR 
88 DEY 
DO E3 BNE 
AO 02 LDY 
AD 38 CO LDA 
A9 03 LDA 
48 PHA 
A9 04 LDA 
4A LSR 
90 FD BCC 
68 P LA  
E 9  01 SBC 
DO FS BNE 
8 8  DEY 
DO ED BNE 
60 RTS 

# $ 09 

$ 800B 
$C0 59 
$800E 
$C0 5 8  
# $ 0 3  

# $ 0 4  

$8013 

#$01 
$8010 

$8003 
# $ 02 
$C0 58 
# $ 0 3  

# $ 0 4  

$ 8 0 2A 

# $ 01 
$8027 

$ 8 0 2 2  

parallel data at a time, we need a 
method to convert the parallel data to 
serial data . I decided to implement 
this conversion in software, instead 
of using a UART (universal asyn
chronous receiver /transmitter) to 
keep the system simple . The only 
things required are the software 
routine and a line driver to shift the 
TTL (transistor-transistor logic )  
voltage-level output from the Apple 
II to RS-232C levels for the Hiplot. A 
051488 quad line driver integrated 
circuit (see figure 1) is mounted on an 
Apple Hobby /Proto typing board and 
inserted into expansion slot 6 on the 
Apple motherboard . The Apple 
writes data to the line driver by tog
gling the latch circuit connected to the 
Apple game-I/O port. Accessing 
hexadecimal address C059 ("LOA 
$C059" in listing 1) causes a 1 to be 
transmitted. Accessing hexadecimal 
address C058 ("LOA $C058" in listing 
1) causes· a 0 to be transmitted . (In 
RS-232C communicat ions ,  any 
voltage between +5 V and + 15 V is 
called a space and represents a "high" 
signal or a digital 0; any voltage be
tween - 5  V and - 15 V is called a 
mark and represents a "low" signal or 
a digital 1 . )  

9 bits ( 1  start , 8 data ) 

Save data byte 

Output a space 

Output a mark 

Delay 1 bit time 

Get data byte 
Rotate into carry b i t  
Decrement b i t  count 
Jump i f  more data 
2 stop bits 
Output a mark 

Delay 1 bit time 

Decrement b i t  count 
Jump if more stop b i ts 

Figure 2 on page 300 shows the flow
chart for the software routine that re
places the UART; listing 1 (above) 
shows the program with comments. 
To reduce the plotting time to a 
minim�m, I decided to operate the 
Hiplot at its maximum data rate of 
9600 bps (bits per second) .  Executing 
the output routine loads the Y register 
with a count of nine and clears the 
carry bit. The routine then writes � 
mark (a digital 1 or a low signal) if the 
carry bit is cleared, or a space (the op
posite of mark) if the carry bit is set, 
and loops for a time period equal to 
the time spacing between bits. The 
routine then shifts the data so the 
most significant bit goes into the 
carry bit and checks to see if all the 
data bits have been sent. If not, it 
loops to process the next bit. Other
wise, it transmits 2 stop bits and 
returns to the calling program. 

Getting to the point where data can 
be transferred from the Apple to the 
Hiplot is only the first part of using 
the plotter. Since the plotter comes 
with no software, it is necessary to 
write routines which will generate 
axis systems and, if desired, alphanu
meric characters. 

Text continued on page 314 



271 6 (5V) $8.95 41 1 6 200NS $3.50 21 1 4 L 300N S  $3.75 
NEW! I T  TA L K S  

"FAST TALKERS S- 1 00" 
"C O NT R O L  TAL K E R I I " 

* 1 1  OV 50/60 HZ 
* 32 I N PUT L I N ES 

(TTL) L O W  DATA RATE 8 1 00 S P E E C H  B O A R D  
* 32 1 0  A M P  (50V) 

OUTPUT L I N ES 
* ZBO BASED 

SYSTEM 

* U N L I M I TED SPEECH POSS I B I L I T I ES 
* S1 00 I NTERFACE 
* USES TEXAS I NS T R U M E N T  T M S  5200 V.S.P.  
* SO FTWARE V O I C E  DATA ASSEMBLER 
* 32  WORD VOCAB U LARY I NC L U D ED 
* A U D I O  A M P  W/SPEAKER 
* ASSEMBLED AND TESTED 

NEW TEC H NO L O G Y  SPEECH P R O C ESSOR 
ALLOWI N G  U N L I M I T E D  SPEECH POSS I B I L IT I ES 

* BK P R O M  
(SO CKET) 

* 1 K  R A M  
* VO I C E  O U T P U T  
* S I N G L E  B O A R D 
* STEPPI N G  M OT O R  

C O N T R O L  ( U P  TO 8 )  

Control Ta lker  I I  c a n  be used to control stepping motors, 
relays. counters. etc . ,  and support a variety of uses 
i nclud ing robotics, telephone d i aler ,  d ig i ta l  access. 
security, auto dr i l l i ng ,  measur ing ,  count ing and virtually 
un l im ited appl ications with added speech output to advise 
of status etc. Put one to DEL IVERY F R O M  STOC K  

TM S-5200 V O I C E  SYNTH E S I S  P R O C ESSOR 

C h i p  with Data Sheet $69.00 $329. work for you today! $550.  
Double Sided Q U M E  D R IVES 

DATATRAK 8 
OUR 
PRICE $540.00 

( Regularly) $808.00) 

CALIFORNIA 
COMPUTER SYSTEMS VOLTAGE 

Order Ou' REGULATORS 
Number Price Part It Case Price 

2032A 70!05 T092 " 
J2K Stat•c MEM-450NS 5560.00 78L12 T092 .<5 
20328 78L15 T092 ·" 
32K Slahc MEM-JOONS 640.00 79L05 """ 65 
20J2C 79L1L 1092 .65 
32K StatiC MEM·200NS 649.00 79L15 1092 .65 
2065C 7805P T0220 1 .20 
64K Dynam1c MEM-200NS 569.00 7812? 10220 1 .20 
2116A 7815P 10220 1 .20 
16K Stat•c MEM·450NS 257.00 7905P 10220 1 .25 
21168 7912P 10220 1.25 
16K Static MEM-JOONS 261.00 79\SP T0220 1 .25 
21 16C 7805K 703 1.50 
16K Stat•C MEM-200NS 290.00 7812K TOJ >.50 
2116X 781SK 703 1.50 
t6K 80 only 67.00 7905K 703 1.60 
2200A 7912K 703 1.60 
Matflframe 1 10J60 386.00 7915K 703 1.60 
2422A 309H T039 .95 
Floppy Con!roller 320.00 309K 703 1.25 
27\0A 317P T0220 1.95 
4·Porl Serial I/O 279.00 317K 703 2.95 
2718A 323K 103 5.50 
Ser.a11Parallel 110 290.00 337P T0220 2.40 
2720A 337K 703 3.80 
4·Por1 Parallel I/O 200.00 350K 703 5.75 
2810A 
Z·80 CPU BO 235.00 

APPLE BDS: 

Order OU< 
Number Price CRYSTALS 
7114A (Part• lncludaa 
12K Rom/Prom Ba. $ 63.00 frequency 
742<:A 
Calendar Clock Bd 103.00 

In MHZ) 

7440A 
PartM Price 

Programmable T•mer 90.00 
SYI 5.75 7470A AJO Conver1or 97.00 SY\.8432 5.75 

7490A SY2 5.75 

GPIB IEEE 488 230.00 SY2.4576 5.75 

77\0A SY3.579 5.75 

Senal Asynch Bd. 127.00 SY< 4 50 

7712A SY5.068 4.50 

Senal Syncn Ba. 152.00 SY6 4.50 

7720A SY6.144 4.50 
Parallel Interlace Ba. 99.00 sv8 4.50 

77208 SYIO 4.50 

Cenlronic Parallel Interface 99.00 SY\2 4.50 

78118 SY\4,31818 4.50 

Arunmelrc Processor SY15 4.50 

wrlh Oiskelte 329.00 SY\8 4.50 

7811C SY\8.432 4.50 

Arilhmetrc Processor 
w•th Rom 329.00 

CERAMIC DISC 
CAPACITORS 50V 

Value 1 + 25 + 100+ 
4.7pl .07 
tOp! .07 
22pl 07 
33pl .0'1 
39pl 07 
47pl 07 
68pf .07 lOOp! .07 
1S<lpl .07 
220pl .07 
270pl 07 
330pl 07 

06 .04 
.06 .04 
.06 04 
06 04 

.06 .04 

.06 .04 
.06 .04 
.06 .04 
.06 .04 
.06 .04 
.06 .04 
.06 .04 

470pl 07 .06 .04 . 
.001ml .07 
.0022ml .07 
.0033ml .07 
.0047ml .07 
.01ml .07 
.022ml . 10 
033ml .10 

J)47ml .1 1  
.1ml . 14 

06 .04 
.06 .04 
.06 .04 
.06 .04 
.06 .04 
.08 .06 .oa .oc 
.09 .07 
.1 2  . 10 

DIODES 
Switching 

1N914 12/S1.00 
!N4148 121$1.00 

SOCKETS 
LOW-PROFILE SOLDER TIN 

Partir 1 + 25 + 100+ 
58LT . 15 " 08 
514LT . 18 . 16 " 
S16LT .21  . 18 .16 
S18LT 26 .22 18 
S20LT ·'' .26 .20 
S22LT 33 .28 .22 
S24LT .35 .29 .24 
S28LT .41 .34 .28 
540LT .53 .47 40 

WIRE·WRAP SOLDER TIN 

Partir 1 + 25 + 100+ 
S8WT .37 33 .30 
St4WT 48 43 .39 
S16WT .53 .48 .43 
St8WT .61 .55 .50 
S20WT .85 .77 69 
S22WT .89 .80 .72 
S24WT .96 .86 .77 
S28WT 1 .22 1 \ 1 99 
S40WT 1.75 1 .57 1.40 

WIRE·WRAP GOLD 

Partir 1 + 25 + 100 + 
SBWG 54 ,49 44 
S14WG . 77 69 .62 
St6WG 83 75 .68 
S18WG 1.00 .90 .81 
S20WG 1.24 1 11 .99 
S22WG 1 35 1 .22 1 . 1 0  
S24WG 1.40 1 .26 1 . 1 3  
S28WG 1.78 1.60 1 ,44 
540WG 2.25 2.03 1 .83 

SERIAL PORT CARD 
WITH 4 PO RTS $289 
WITH 2 PO RTS $260 

Circle 381 o n  inquiry card. 

SOLID DIPPED TANTALUM 
CAPACITORS 20% 

Value Volts 1 +  25 + 100+ 
. l mt 35< .35 .30 .26 
15m! 35< .35 .30 .26 
22m! 25< .35 .30 .26 

.33m! 35< .35 .30 .26 
.47ml 35< .35 30 .26 
.68ml 35< 35 30 26 
t m l  35< .35 .30 .26 
1.5ml 35< ,45 .39 .33 
2.2ml 35< .45 .39 .33 
3.3ml 35< .50 ·" .36 
4.7ml "" 50 42 .36 
4,7ml 35< .65 .56 .44 
6.8ml 35< .65 .56 .44 
!Om! "' .85 .72 .61 
!Om! 35< 1.19 1.00 .84 
15m! 25< 1.30 1.09 .92 
22m! "" 1.30 1.09 .92 
33m! "" 1.35 1 . 12 .95 
47ml "" 1.55 1.29 1.05 
100m! 6< 2.95 2.<18 2 08 

'/, WT & 'h WT CARBON FILM 
5% RESISTORS 

\C 100 \K !OK tOOK 1M 
1 1  1 1 0  1 . \ K  1 1 K  I I  OK 1 . \ M  
12 120 1.2K 12K 120K 1 .2M 
13 130 1.3K 13K t30K 1 .3M 
15 150 1.5K 15K 150K 1.5M 
16 160 1 .6K 16K 160K 1.6M 
18 lBO 1 .8K IBK IBOK 1.8M 
20 200 2K :WK :WOK 2M 
22 220 2.2K 22K 220K 22M 
24 240 2.4K 24K 240K :?.4M 
27 270 2.71( 27K 270K 2.7M 
30 300 3K JOK JOOK 3M 
33 330 3.JK 33K 330K 3.3M 
36 360 3.6K 36K 360K 3.6M 
39 390 3.9K 39K 390K 3.9M 
43 430 OK 43K 430K 4.3M 
47 470 4.7K 47K 470K 4.7M 
51 510 5.1 K  5 \ K  5 1  0K 5. 1 M  
56 560 5.6K 56K 560K 5.6M 
62 620 6.2K 62K 620K 
68 680 6.8K 68K 680K 
75 750 7.5K 75K 750K 
82 820 8.2K 82K 820K 
91 910 9. 1 K  9 1 K  9\0K 

MINIMUM ORDER PER TYPE: 
5 pes-any qty 5 pack @ $.25 

MINIMUM ORDER PER TYPE: 
100 pes 

Price Per 100 Pk: 
QTY •;. wr 'IJWT 

100 up $1 .70 $1 .80 
1,000 up 1.50 1.60 
5,000 up 1.30 1.40 
10,000 up 1. 10 1.20 

ZENER 
DIODES 

v, WT 
Partlf Price 

1N5231B .20 
1N5239B .20 
IN52428 .20 
IN52458 .20 
1N5248B .:w 
1N5250B .20 
1N5252B .20 
1N52�8 .20 

1 WT  
!N473JA .30 
IN4739A .30 
IN4742A .30 
1N4744A .30 
1 N4746A .30 
1N4747A .30 
1N4749A .30 

POLYESTER 
CAPACITORS 
+ & - 10% 

TOLERANCE 50V 
Value 1 +  
.00\ml .1 3  
.0012m l  .1 3  
.0015ml .1 3  
.0018ml . 13 
.0022ml .1 3  
.0027ml . 13 
.0033ml . 13 
.0039ml .13 
.0047ml .1 3  
.0056ml . 1 3  
.0068ml . 13 
.0082ml .1 3  
.01mf . 13 
.012ml .1 3  
.015ml . 13 
.0\Bml .14 
.022ml .14 
.027ml . 14 
033ml ,1 4  

.039ml .1 5  

.047ml . 15 

.056ml .1 6  

.068ml . 1 7  
082ml .1 7  

. lmf .18 

. 12m !  .:w 

.ISm! .22 

. 18m! .24 

.22mf .26 

.27m! .30 
.33m I .33 
.39m! .37 
.47ml .40 

25+ 100+ 
. 1 1  .08 
. 1 1  .08 
. 1 1  .08 
. 1 1  .08 
. 1 1  .08 
. 1 1  08 
1 1  .08 

. 1 1  .08 

.1 1  .06 

. 1 1  .08 

.1 1  .08 

. 1 1  .08 

. 1 1  .08 

. 1 1  .08 

. 1 1  .08 

. 12 .09 

.12 .09 

. 12 .09 

. 12 .09 

. 13 .1 0  

.13 .\ 0  

. \3 . 1 0  
, 14 .1 1  
, 1 4  . 1 1  
.15 . 12 
. 1 7  .1 4  
. 1 8  . 15 
.20 . 1 6  
.22 . 1 7  
.25 .20 
.28 .23 
.31 .25 
.34 .30 

TRANSISTORS 
2N2219A $ .35 
2N2222A .25 
2N2905A .30 
2N2907A .25 
2N2369A .25 
2N3904 .20 
2N3906 .20 
PN2222A .1 9  
PN2907A .19 

4000 

RECTIFIERS CMOS 

(1A) 
B 

SERIES 100+ ONLY 
IN4001 1211.00 .07 
IN4002 12/1.00 .07 Part If Price 
1N4003 12/1.00 .07 4000 35 '"""" 12/1 .00 .07 4001 .35 '"""" 1011.00 .08 ,002 .35 
1N4006 1�1.00 .08 4006 1.05 
1N4007 IOJ\.00 .08 4007 .35 

•oo6 1 . 1 5  
4009 " 
4010 .45 
4011 .35 
4012 .35 

74 LS 
4013 .50 
4014 65 
4015 .75 
4016 .55 

Part If Price 
4011 1.05 

74LS152 .79 4018 .95 
74LSOO .32 74LS153 .79 4019 .55 
74LS01 .32 74LS154 2.05 4020 1.10 
74LS02 .32 74LS157 1.15 4021 1. 10 
74LS03 .32 74LS158 1.15 4022 .75 
74LS04 .32 74LS160 .65 4023 .35 
74LS05 .32 74LS161 .85 4024 .65 
74LS08 .32 74LS162 .85 4025 .35 
74LS09 .35 74LS163 .95 4026 1.45 
74LS10 .36 74LS164 1.10 4027 50 
74LS 1 1  36 74L5165 1 . 1 0  4028 .75 
74LS12 .39 74LS166 2.55 4029 1.15 
74LS13 .32 74LS170 1 .90 4030 .50 
74LS14 .65 74LS173 1.35 4034 2.55 
74LS15 .35 74L5174 1.25 4035 99 
74l.S20 .32 74LS175 95 4040 1 . 1 5  
74L521 .36 74LSI81 2.35 4041 1 .15 
74LS22 .36 74LS190 1 . 1 5  4042 1.05 
74L526 .35 74LS191 1 . 1 5  4043 .95 
74LS27 .39 74LS192 1 . 1 5  4044 .95 
74L528 .37 74LS193 1 .1 5 4046 1.15 
74LS30 .36 74LS194 1. 15 4047 1.35 
74LS32 .40 74LS195 1 . 1 5  4048 .99 
74LS37 .38 74LS196 .99 4049 .50 
74LS38 .39 74L5197 99 4050 .50 
74LS40 .36 74LS221 .95 4051 1. 10 
74LS42 .95 74LS240 1 .05 4052 1. 10 
74LS47 1 . 1 5  74LS241 1 .05 4053 .65 
74LS48 1 . 1 5  74LS242 1.45 4060 1 .39 
74LS51 .32 74LS243 1.45 4066 39 
74LS54 .38 74LS244 1 .05 ,068 .35 
74LS55 .34 :"4LS245 2. 15 4069 .35 
74LS73 .49 14LS251 1 .29 4070 .39 
74LS74 .49 74LS253 .99 4071 39 
74LS75 .63 74LS255 .99 4072 .39 
74LS76 .55 74LS257 1 .1 5  4073 .39 
74LS83 .95 74LS258 1 .1 5  4075 .39 
74LS85 1 .25 74LS260 .95 4076 1.15 
74LS86 .55 74LS261 2.49 4077 .39 
74LS90 .79 74L5266 .65 4078 .35 
74LS92 .75 74LS273 1.65 4081 .35 
74LS93 .75 74LS283 1.05 4082 .35 
74LS95 .99 74LS365 .85 4093 .95 
74LSI07 .50 74L5366 .65 4503 85 
74LSI09 .50 74LS367 .65 4508 2.95 
74LSII2 .52 74LS368 .65 4510 .69 
74LS\13 .52 74LS373 1.65 4 5 1 1  .89 
74LS ! 1 4  .52 74LS374 1.45 4512 1. 10 
74L5123 1.05 74LS375 .99 4514 2.55 
74LS125 .70 74LS377 1.15 4515 2.55 
74LS126 .70 74LS386 .59 4516 1 .25 
74LS132 .95 74LSJ90 1.75 4518 1.25 
74LS136 .53 74LS393 1.75 4519 .55 
74LS138 .85 8\LS95 1.35 4520 1.25 
74LS139 .65 81LS96 1 .35 4526 1 .65 
74LS148 1.75 8 1 LS97 1 .35 4527 1.65 
74L5151 .79 8 1 LS98 1.35 4528 1.45 

M I N  ORDER:  $1 0.00 SH I PP I N G :  A D D  $2.00 
GA RESIDENTS ADD 3% SALES TAX 

MASTERCARD AND 
VISA WELCOME 

MAI L ORDERS: S O U T H E R N  S E M I C O N D U C T O R S  I N C. 
BOX ga6 
LAWRENCEVI LLE, GA. 30246 

OEM AND I NSTITUTIONAL I N Q U I R I ES I NVITED 

PHONE ORDERS: 

(404) 963-3699 
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Circle 266 on Inquiry card. 

MORE FOR YO U R  
RADIO S H AC K 

TRS-80 MODEL I 

* MORE SPEED 
1 0·20 times faster than Level II BASIC. 

* MORE ROOM 
Compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. 

* MORE INSTRUCTIONS 
Add YOUR commands to its large instruc· 
lion set! 
Far more complete than most Forths: 
single & double precision, arrays, string· 
handling, more. 

* MORE EASE 
Excellent ful l·screen Editor, structured & 
modular programming 
Optimized for your TRS·80 with keyboard 
repeats, upper/lower case display driver, 
single· & double·width graphics, etc. 

* MORE POWER 
Forth operating system 
I nterpreter AND compiler 
Internal 8080 Assembler 
(Z80 Assembler also available) 
VIRTUAL 110 for video and printer, disk 
and tape 
(1 0·Megabyte hard disk available) 

m[ff][j§FORTH 
THE PROFESSIONAL FORTH 

FOR TRS·80 MODEL I 
(Over 1 ,000 systems in use) 

MMSFORTH Disk System V 1 .9 (requires 1 disk 
drive & 16K RAM) . . . . . . . . . . . . . . . .  just $79.95' 
MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) . . . . . . .  $59.95' 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can provide advise, 
modifications and custom programs, 
to fit YOUR needs. 

THE DATAHANDLER V 1 . 1 ,  a very sophisticated 
database management system operable by non· 
programmers (�equires Disk MMSFORTH, 1 driv<; 
& 32K RAM); woth manuals . . . . . . . . . . . . $59.95 

MMSFORTH UTILITIES DISKETIE: includes 
FLOATING POINT MATH (L.2 BASIC ROM rou· 
tines plus Complex numbers, Rectangular·Polar 
coordinate conversions, Degrees mode, more), 
plus a full Forth·slyle Z80 ASSEMBLER; plus a 
powerful CROSS·REFERENCER to list Forth 
words by block and line. All on one diskette (re· 
quires MMSFORTH, 1 drive & 16K RAM). $39.95' 

M MSFORTH GA MES DISKETTE: Real·lime 
graphics and board games w/source code. In·  
eludes BREAKFORTH, CRASHFORTH, FREE· 
WAY, OTHELLO, and TICTACFORTH (requires 
MMSFORTH, 1 drive & 32K RAM) . . . . . . . $39.95' 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with MMS· 
FORTH) separately . . . . . . .  $15.00' 
USING FORTH - more detailed and advanced 
than above . . . . . . . . . . . . . . . .  $25.00' 
THREADED INTERPRETIVE LANGUAGES- ad· 
vanced, excellent analysis of MMSFORTH·Iike 
language, . . . . . . . . . . . . . . . . . . . . . . . . .  $18.95' 
CAL TECH FORTH MANUAL - good on Forth in· 
ternal structure, etc . . . . . . . . . . . . . . . . .  $10.00' 
PROGRAM DESIGN and CONSTRUCTION - in· 
tro to structured program, good for Forth $8.95' 

• - Software prices include manuals and re
quire signing of a single·system user license. 
Add $2.00 S/H plus $ 1 .00 per additional book; 
Mass. orders add 5 %  tax. Foreign orders add 
20%. UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE for free MMSFORTH information. 
Good dealers sought. 

Get M MSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (BS) 

61 Lake Shore Road, Natick, MA 01 760 
(617) 653·6136 

300 May 1981 © BYTE Publications Inc 

Figure 2: Flowchart for machine-language software UART in listing 1 .  

Listing 2: Machine-code command generator to select a specified plotter command 
before calling the UART subroutine. 

8038- 48 PHA Save accumulator 
8039- 08 PHP Save processor status 
8 0 3A- A9 7 0  LOA # $ 7 0  Output ' p '  
803C- 20 00 80 JSR $8000 Jump to paral l e l  to s e r i a l  conversion 
803F- 28 PLP Re store processor s tatus 

" 8040- 68 PLA Restore accumulator 
8041- 60 R'l'S Return 
8 0 4 2- 4 8  PHA 
8043- 08 PHP 
8044- A9 7 1  LOA # $ 7 1  Output l q l 

8046- 4C 3C 80 JMP $803C 
8049- 48 Pl!A 
8 04A- 08 PHP 
804B- A9 7 2  LOA # $ 7 2  Output l r ' 
804D- 4C 3C 80 JMP #803C 
8050- 4 8  PHA 
8051- 08 PHP 
8052- A9 7 3  LOA # $ 7 3  Output I S  I 

8054- 4C 3C 80 JMP $803C 
8057- 4 8  PHA 
8058- 08 PHP 
8059- A9 74 LOA # $ 74 Output I t  I 

80 5B- 4C 3C 80 JMP $ 803C 
BOSE- 4 8  PHA 
80 5F- 08 PHP 
8060- A9 75 LOA # $ 7 5  Outpu t l u i 

8062- 4C 3C 80 JMP $ 803C 
8065- 4 8  PHA 
8066- 08 PHP 

Listing 2 continued on page 302 



32K Board Pictured Above 

Why Not the Best? 
From T h e  Dynamic RAM Com pa ny.  

2M Hz 

1 6K-$249 

32K-$375 

48K-$500 

64K-$625 

4MHz 

$259 

$395 

$530 

$665 

We have now been sh ipping 

our 2MHz dynamic RAM boards 

for over two years. Hundreds of 

4MHz boards have been going 

out every month since early 

1 979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality· 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices sti l l  beat al l .  

Despite rising 1 6K memory chip 
prices (at least from reputable 
suppl iers) .  Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K ,  
assembled, tested , and guaranteed 
for a full year at the price we do. 

Circle 65 on inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our  features make the board 

easily used and expanded. You 
address our boards on 1 6K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ( $ 1 50-2MHz, 
$ 1  60·4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 

your computer running cool and 

reliable. The total power 
consumption of our 1 6K board is 
typically less than 4 watts ( + 8 V @ 
300ma, + 1 6V @ 1 50ma and 

- 1 6V @  2 0ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K!  

Standard 5·1 00  Interface. Our 
board is designed to interface with 
any standard 8· 1 00 CPU.  All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call  or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you' l l  probably 
have the board in two weeks! If 

you ' re interested, also ask for a 

catalog on our ZBOOO 1 6-bit 
processor board designed for the 

MUL TIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation , 7 1 3 
Edgebrook Drive, PO Box 2530,  
Station A, Champaign ,  I L  6 1 820 .  
( 2 1 7 )  3 59-80 1 0  

Central Data 
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NO FRILLS! 
NO GIMMICKS! JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 
ATARI  800 
Personal Computer S System . . . . . 79900 
NORTH STAR 
Horizon 1 1 32K . . . . . . . . .  234900 
Horizon II Quad . . . . . . . . 279900 
Horizon 1 1 64K . . . . . . . . .  299900 
Horizon Quad 64K . . . . . . 339900 
TELEVIDEO 

9 1 2 . . . . . . . . . . . .  74900 
920 . . . . . . . . . . . .  79900 

HAZELTI N E  
1 420 . . . . . . . . . . . 79500 
1 500 . . . . . . . . . . .  84900 
1 5 1 0 . . . . . . . . . .  1 04900 
1 520 . . . . . . . . .  1 22900 

OKIDATA 
Microline 80 . . .  . . . . .  55900 
SOROC Technology 

I Q  1 20 . . . . . . . . . . 69900 
IQ 1 40 .  . . . . . . . . 99900 

CRO M E M CO 
System 3 . . . . . . 569500 Z2H . . . . . .  799500 

TELETYPE 

43 . . . . . . . . . . . . . . . . . . . . 94900 
Acoustic Coupler . . . . . . . . .  1 7900 
DECwriter IV 

LA34 . . . . . . . . . . .  97900 
TEXAS I N STRU M ENT 
8 1 0  M u lti Copy 

I mpact Printer . . . . . . .  1 49900 
We' I I  meet or beat any advertised prices! 

Most items in stock for immediate delivery. 
Factory sealed cartons . Full manufacturer'·s guarantee . 

DATA D I SC O U N T  C E N T E R  
135-53 Northern Blvd., Flushing, N.Y. 11354 

Visa • Master Charge • N .Y.S .  residents add Sales Tax 
Shipping F .O . B. N .Y. 

Phone Orders Call 2 1 2-89�-5577 
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Listing 2 continued: 
8067- A9 76 LDA # $ 7 6  Output ' v '  
8069- 4 C  3C 80 JMP $ 803C 
806C- 4 8  PHA 
806D- 08 PHP 
806E- A9 77 LDA # $ 7 7  Output ' w '  
8070- 4C 3C 80 JMP $ 803C 
8 0 7 3- 4 8  PHA 
8074- 08 PHP 
8075- A9 79 LDA # $ 7 9  Output ' y '  
8077- 4C 3C 80 JMP #803C 
807A- 4 8  P HA 
807B- 08 PHP 
807C- A9 7A LDA # $ 7A Output ' z '  
807E- 4C 3C 80 JMP $803C 

Listing 3: BASIC program to produce a plot of the voltage across a charging capacitor. 

10 REM MAIN PROGRAM 
12 HOME : VTAB 12 
14 PRINT "POSITION PEN IN LOWER LEFT HAND" 
16 PRINT "CORNER. PRESS ANY KEY TO CONTINUE . "  
18 GET A $  
1 9  HOME 
20 GOSUB 1000 REM DRAW X ,  Y AXIS 
30 REM E XPONENTIAL RISE 
32 POKE - 1629 3 , 0  REM SET RESOLUTION TO 200 POINTS PER INCH 
34 z = 0 
36 CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 :  NEXT I REM PEN DOWN 
38 FOR I = 0 TO 8 . 99 STEP . 0 05 
4 0  V = 5 * ( 1 - EXP ( - I ) )  REM FIND CAPACITOR VOLTAGE 
4 2  K = INT ( 200 * V) 
4 4  IF K - Z = 0 THEN GOTO 90 REM N O  CHANGE IN PREVIOUS POTENTIAL 
4 6  IF K - Z < 0 THEN GOTO 60 REM POTENTIAL IS DECREASING 
4 8  FOR J = 1 TO (K - Z) REN POTENTIAL I S  INCREASING 
5 0  CALL - 8 2 7 1 2  RE!1 MOVE IN +Y DIRECTION 
52 NEXT J 
54 GOTO 70 
60 FOR J = 1 TO (Z - K) 
62 CALL - 3 2 681 REH MOVE IN -Y DIRECTION 
64 NEX'r J 
70 Z = K 
90 CALL - 3 2695 REM MOVE IN +X DIRECTION 
92 NEXT I 
94 CALL - 32653 REM PEN UP 
99 END 

300 REM " 1 " 
301 CALL - 3 2 65 3 :  FOR I = 1 TO 8 :  CALL - 3 2 6 7 4 : Next I . 

302 CALL - 32646 
304 FOR I = 1 TO 8 :  CALL - 3 2 7 0 2 : NEXT I 
3 06 FOR I = 1 TO 2 6 :  CALL - 3 2 6 8 1 : NEXT I 
308 CALL - 32653 
3 1 0  FOR I = 1 TO 8 :  CALL - 3 2 667 : NEXT I 

3 1 2  CALL - 32646 
3 1 4  FOR I = 1 TO 16 : CALL - 3 2695 : NEXT I 
316 CALL - 32653 
3 1 7  FOR I = 1 TO 8 :  
3 1 8  FOR I = 1 TO 2 6 :  CALL - 3 2 7 1 2 : NEXT I 
3 1 9  RETURN 
3 2 0  REM " 2 "  
3 2 1  CALL - 3 2 65 3 :  FOR I = 1 T O  8 :  CALL - 3 2 6 6 7 : 'NEXT I 
3 2 2  CALL - 3 2 646 
324 
3 2 6  
3 2 8  
3 3 0  
3 3 2  
3 3 4  
3 3 6  
3 3 7  
3 3 9  

FOR I = 1 TO 16 : 
FOR I = 1 TO 13 : 
FOR I = 1 TO 1 6 :  
FOR I = 1 TO 13 : 
FOR I = 1 TO 1 6 :  
CALL - 32653 
FOR I = 1 TO 8 :  
FOR I = 1 TO 2 6 :  
RETURN 

CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 

- 3 2 6 9 5 : NEXT I 
- 3 2 68 1 :  NEXT I 
- 3 2 667 : NEXT I 
- 3 2 68 1 :  NEXT I 
- 3 2 69 5 : NEXT I 

- 3 2 667 : NEXT I 
- 3 2 7 1 2 : NEXT I 

Listing 3 continued on page 304 





Circle 36 on Inquiry card. sgg* For The 
GENERAL 

The Micro Computer General 85 
·FOR USE IN:  

• OEM Industry • Laboratory 
• University • Home 

The General is  a 4.5"x 6.5" single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping.and experimenting. 
Its compact s ize allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished throu g h 
the General's "Expedltor" system monitor. The 
Expediter resides in a 2K EPROM, and features 1 5  
commands a n d  1 8  util ity routines t o  facilitate 
program development. An instructional user's 
manual is provided with every unit. 

HARDWARE FEATURES 
• BOBS CPU (100% software compatible with BOBO) 
• 2K bytes of EPROM (containing the EXPEDITOR system 

monitor) expandable on board to 4K bytes. 
• EIA serial port (5(}-19.2K baud) 
• 22 programmable 1/0 lines 
• Software controlled 14 bit counter and timer 
• 3 priority Interrupts 
• 2 non·maskable Interrupts • 256 bytes of programmable memory expandable on board to 

2K bytes of either STATIC Ram or CMOS Ram 
• On board data bus buffers lor system expansion 
• Parallel I/O ports available at on-board sockets 
• Address, data and control bus available at edge connector in 

addition to 6 spare pins. 
• Ample on-board prototyping space 
• Small size (4.5" x 6.5") 

SOFTWARE FEATURES 
EXPEDITOR-2K SYSTEM MONITOR 

• 15 System commands (Substitute, Move, Display, Fill, Kill 
echo, Examine registers, Insert, String search, Assemble code, 
Disassemble code, Read, Write, Binary load, ASCII load) 

• 1B Utility routines including Terminal I/O routines, Test and 
compare routines, Code check or convert 

• Download commends. Read, Binary load, ASCII load will give 
the user three different data formats of downloading data 
directly Into the Ram of the computer. This will allow the user to 
develop his software on a larger computer, then use the MCG-BS 
as the "execution vehicle" of software. 

• Automatic baud rate selection 

HARDWARE & POWER REQUIREMENTS 
The General requires +5 ±12 volts power supply (±12 volts 

required only lor RS232 Transmitter Interlace) and a Terminal 
lor complele system operation (Hex Keypad version will be 
available shortly). The power nequlraments are +5 Voila at 500 
MA and +12 -12 at 50 MA. 

PRICING INFORMATION 
The General MCG-85 (kit) . . . • . • • .  $ 99.00 
The General MCG-85 

(assembled and tested) . . . . • . . . .  1 35-00 
2K Expansion ROM . . . . . . . . . . . . .  _ _  . 1 5-00 
2K CMOS RAM . . . . • . . . . . • . . . • . . . . .  50.00 
2K Expansion RAM . . . . . . . . . . . . . . . .  20.00 
3 Voltage Power Supply . • . . . . . . . . . •  59.00 
Edge Connector . . . . . . . . . . . . . . • • . . . .  6-00 
Data Bus Buffer Expansion . . . . . . . . .  1 0.00 
Line Assembler (on 271 6 EPROM) • .  35-00 
Disassembler (on 271 6  EPROM) . . . .  35.00 
Expediter Monitor Listings 

(Monitor Form) . . . . . . . . • . . . . . . . . .  29-00 
Send check or money order, or charge to VI SA/MASTER 
CHARGE card number. Add $4.00 lor shipping and handling. 
COD lee extra. New York residents add 8'111 sales tax. 

• In kit form, single quantity, Introductory offer good till 
June 30, 1981. Dealer Inquiries Invited. 

ATLANTIS COMPUTERS 
Division of Atlantis Computerized Services 

34-1 3 30th Avenue, Astoria, NY 1 1 1 03 
(212) 728-6700 

Listing 3 continued: 
REM 11 3 "  3 4 0  

3 4 1  
3 4 2  
3 4 4  
3 4 6  
348 
350 
3 5 2  
354 
356 
3 57 
3 5 8  
359 
360 
361 
362 
364 
366 
368 
3 7 2  
3 7 4  
3 7 6  

CALL - 3265 3 :  FOR I = 1 1D 8 :  CALL - 3 2 667 : NEXT I 

CALL 32646 
FOR I 1 TO 1 6 :  - CALL - 326 95 : 

1 TO 1 3 :  
1 · TO 16 : 
1 TO 1 6 :  
1 ro 13 : 
1 TO 1 6 :  

FC't1. I 

FOR I 

FOR I 

FOR I 

FOR I 

CALL 

FOR I 

FOR I 

- 3 2653 

RETURN 

REM " 4 11 

1 TO 8 :  
1 TO 26 : 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

3 2681 : 
- 3 2667 : 
- 3 2 6 9 5 : 
- 3 2 6 8 1 : 
- 32667 : 

- 326 9 5 :  
- 3 2 7 12 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

CALL - 3 2 653 : FOR I = 1 TO 8 :  CALL - 3 2667 : NEXT I 

. 3 7 7  

CALL - 32646 
1 TO 13 : CALL 

1 TO 1 6 :  
- 32653 

1 TO 1 3 :  
- 3 2 646 

1 TO 2 6 :  
- 32653 

CALL 

CALL 

CALL 

3 2 68 1 :  
3 2 695 : 

- 3 2 7 1 2 : 

- 3 2 68 1 :  

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 378 
379 
380 
3 8 1  
3 8 2  
3 8 4  
386 
388 
390 
392 
394 
396 
397 
399 

FOR I 

FOR I 

CALL 

FOR I 

CALL 

FOR I 

CALL 

FOR I 

FOR I 

1 TO 26 : 
1 TO 8 :  

CALL 

CALL 

3 2 7 1 2 : 
- 3 26 6 7 :  NEXT I : RETURN 

REM 11 5 11 

CALL 

CALL 

FOR I 

FOR I 

FOR I 

FOR I 

FOR I 

CALL 

FOR I 

326 5 3 :  FOR I 1 TO 8 :  CALL - 3 2 6 9 5 : NEXT I · 

FOR I 

RETURN 

- 32646 
1 TO 16 : 
1 TO 1 3 :  
1 TO 16 : 
1 TO 14 : 
1 TO 16 : 

- 3 2 653 
1 TO 2 6 :  
1 TO 8 :  

400 REM " 6" 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

- 3 2 667 : 
- 3 2 68 1 :  
- 3 2 695 : 
- 3 2 68 1 :  

3 2 667 : 

- 3 2 7 1 2 : 
- 3 2 695 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT ]:. 

NEXT I 

NEXT I 

401 CALL - 32653 : FOR I = 1 TO 8 :  
402 CALL - 3264 6 :  FOR I = 0 T O  10 : 
404 FOR I 1 TO 2 6 :  CALL - 3 2 68 1 :  
406 FOR I 1 TO 1 6 :  CALL - 3 2695 : 
408 FOR I 1 TO 1 3 :  CALL - 3 2 7 12 : 
410 ROR I 1 TO 1 6 :  CALL - 3 2 667 : 
4 1 2  CALL - 3 2653 

CALL - 3 2 667 : NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

4 14 FOR I 1 TO 1 3 :  CALL - 3 2 7 1 2 : 
4 1 5  FOR I 1 TO 8 :  CALL - 3 2 695 : 
4 16 RETURN 

NEXT I 

NEXT I 

4 2 0  REM " 7 " 

4 2 2  CALL - 3 26 5 3  
4 2 4  FOR I 1 T O  8 :  CALL 

4 2 6  CALL - 3264 6 :  FOR I 

4 2 8  FOR I 1 TO 16 : CALL 

4 3 0  FOR I 1 TO 2 6 :  CALL 

4 3 2  
4 3 4  
4 3 6  

CALL - 32653 
FOR I 1 TO 26 : 
FOR I 1 TO 8 :  

4 3 9  RETURN 

4 4 0 ' REM " 8 "  
- 3 2653 

CALL 

CALL 

4 4 2  
4 4 4  
4 4 5  
4 4 6  
4 4 8  
4 5 0  
4 5 2  
4 5 4  
4 56 
4 5 7  
4 5 8  
460 
462 
464 
469 

CALL 

FOR I 

CALL 

FOR I 

FOR I 

FOR I 

FOR I 

CALL 

1 TO 8 :  CALL 

3264 6 :  FOR I 

1 TO 16 : CALL 

1 TO 2 6 :  
1 TO 1 6 :  
1 TO 26 : 

- 32653 
FOR I = 1 TO 13 : 
CALL - 3 2646 
FOR I 1 TO 16 : 
CALL 

FOR I 

FOR I 

RETURN 

- 3 2653 
1 TO 8 :  
1 TO 1 3 :  

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

- 3 2 667 : 
0 TO 1 0 :  
- 3269 5 :  
- 326 8 1 :  

- 3 2 7 1 2 : 
- 3 2 667 : 

- 3 2 6 9 5 : 
0 TO 1 0 :  

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

- 3 2 667 : · NEXT I 

- 3 2 681 : NEXT I 

- 3 2 695 : NEXT I 

- 3 2 7 1 2 :  NEXT I 

- 3 2 68 1 :  NEXT I 

- 3 2 667 : NEXT I 

- 3 2 69 5 :  NEXT I 

- 3 2 712 : NEXT I 

Listing 3 continued on page 306 



onComputing is the new McGraw
Hill quarterly that tells what's ahead -
without talking over your head - in the 
1980's with personal computers. 

· onComputing puts you on target 
with ali the applications that go beyond 
your imagination. 

0 Personal computers in the home. 
0 Classrooms. 
0 They bring computer music: 
0 Electronic mail. 
0 Robots. 
0 They manage your personalized 

investment. 
0 The list goes on and on in onComputing. 
If you're a beginner with personal 

computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast
growing personal computer market. 

onCo�nputingTM 

' 

. , �  t-1 ! 1"':" ··�n i l 
Get onto onCompUting. Call 800-258-5485. · 

�o:;o:u:,;:s:p: ;:pt-;0-;o�; M:i:ii;::-N�8;;6

- - "'7s;" ""j 
I DOMESTIC subscription rate. I 1 D U.S. I yr. (4 issues) @ $8.50 D Canada & Mexico, I yr. (4 issues) @ S I 0.00 :l1 I 
I 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank) �o I 
I 0 Europe {and all other countries, except above), I Yr. @ S 1 2.00 - surface delivery. � I 
I 

D Bill V1sa D Bill Master Charge D Bill me (North America only) -

l l 
I 

Card Number � 1 · 
Expiration 

l s;;;· ��------------�====�---------- � 1 
I 1gnature Name (please print) � 

I StreeV Apartment Number 

Ji. I 

I City State/Province/Country Code 
I 

- - - - - - - - - - - - -
I , - - - ©o�m-;:n;7nc�8� 



with continuous business forms 
for small computer systems 

Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• Available in quantities of 500, 1 ,000, 2,000 
4,000, 6,000 

• Low Prices (500 checks only $32.50) 

ON'\#� O CC II!  :o  c-;::=:::r::==1 IO � I !� -�]]10 10 I : o , o : o 0 0 0 0 ')!.. " o  

• FAST SERVICE - It is our  policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE - If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 

Fast Service by mail or . . .  PHONE TOLL FREE 
1 + 800-225-9550 

Mass. residents 1 + 800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

..- - - - - - - - - - ..... I Please Ship FREE Kit To: CODE 460 I I Name I 
� �� I 
I Street 

I City, State and Zip I 
Phone I I Computer make & model I 1 $ Nebs I 

._ - - - - • COiiijJiiter Forms ... 
78 Hollis Street, Groton, Mass. 01450 

306 May 1981 © BYTE Publications Inc 

A division of New England Business Service, Inc. 

Circle 280 on inqu iry card. 

Listing 3 continued: 
4 80 REt·! " 9 "  
4 8 2  CALL - 3 2 6 5 3  

4 8 3  

4 8 4  

485 
486 
487 
488 

FOR I 
C/\LI. 
FOR I 
FOH I 
CALL 

FOR I 

1 TO 8 :  CALL - 3 2 667 : 

- 32G4 6 : FOR I = 0 TO 1 0 :  

1 T O  16 : CALL 3 2 6 9 5 : 

1 TO 2 6 :  CALL 3 2 6 8 1 : 

- 3 2 6 5 3  

1 TO 1 3 :  CALL 3 2 7 12 : 

489 CALL - 3 2646 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

490 FOR I 1 TO 1 6 :  CALL 3 2 667 : NEXT I 
492 FOR I 1 TO 1 3 :  CALL 3 2 7 1 2 : NEXT I 

4 9 3  CALL - 3 2 6 5 3  

494 FOR I 1 TO 8 :  CALL - 3 2 6 9 5 :  NEXT I 

4 9 9  RETURN 

500 REH " 0 "  

502 CALL - 3 2 6 5 3  

5 0 4  FOR I 1 TO 8:  CALL - 3 2 6 9 5 : NEXT I 

5 0G CALL - 3 2646 : FOR I = 0 TO 1 0 :  NEXT I 

508 FOR I + TO 16 : CALL 3 2 667 : NEXT I 

5 10 FOR I 1 TO 2 6 :  CALL 3 2 68 1 :  NEXT I 

S 1 2  FOR I 1 TO 1 6 :  CALL 3 2 6 9 5 : NEXT I 

S14 FOR I 1 TO 2 6 : CALL 3 2 7 1 2 :  NEXT I 

5 16 CALL - 3 2 6S3 

5 1 8  FOR I 1 TO 8 :  CALL - 3 2 6 6 7 : NEXT I 

S 19 RETURN 

999 END 
1000 REt-! X AXIS 

1010 POr:E - 16294 , 0 :  CALL - 3 2 6 5 3  

1012 FOR I 1 T O  50 : CALL 3 27 1 2 : NEXT I 

1014 CALL - 3 2 6 4 6 :  FOR I = 0 T O  1 0 :  NEXT I 

1016 FOR I 1 TO 1000 : CALL - 3 46 9 5 : NEXT I 

1018 CALL - 3 2 6 5 3  

l lOO REI·1 X A X I S  SCALE 

1 1 1 0  FOR I 1 TO 2 0 :  Clii,L - 3 2 7 1 2 : NEXT I 
1112 CALL - 3 2 6 4 6 :  FOR I = 0 TO 10 : NEXT I 

1114 FOR I 1 TO 40 : CALL - 3 2 6 81 : NEXT I 

1ll6 CALI. - 3 2 6 5 3  

1 1 1 8  FOR I 1 TO S :  CALL - 3 2 6 8 1 : NEXT I 

1120 POKE - 1 6 2 9 3 , 0  

1122 GOSUB 4 8 0  

1 1 2 4  POKE - 16294 , 0  

1126 FOR I 1 TO 50 : CALL 

l l 2 8  FOR I 1 TO 3 8 :  CALL 

3 2667 : NEXT I 

3 2 7 1 2 : NEXT I 

1130 CALL - 3 2 64 6 : FOR I = 0 TO 1 0 :  NEXT I 
1132 FOR I 1 TO 2 6 :  CALL 3 2 6 8 1 :  NEXT I 

ll34 CALL - 3 2 6 5 3  

1 1 4 6  FOR I 1 T O  S O :  CALL 3 2667 : NEXT I 

1148  FOR I 1 TO 3 3 :  CALL 3 2 7 1 2 : NEX1' I 

1150 CALL - 3 2 6 4 6 :  FOR I = 0 TO 10 : NEXT I 

1 1 S 2  FOR I 1 TO 4 0 :  CALL - 3 2 68 1 : NEXT I 

1 1 5 4  CALL - 3 2 6 S 3  

l l 5 6  FOR I 1 TO S :  CALL - 3 2 68 1 :  NEXT I 
11S8 POKE - 1 6 2 9 3 , 0  

l l60 GOSUB 4 4 0  

1162 POKE - 16294 , 0  

1164 FOR I 1 TO SO : CALL - 3 2667 : NEXT I 

1166 FOR I 1 TO 3 8 :  CALL - 3 2 7 1 2 : NEXT I 

1168 CALL - 3 2 64 6 :  FOR I = 0 TO 10 : NEXT I 

1170 FOR I 1 TO 2 6 :  CALL - 3 2681 : NEXT I 

1 1 7 2  CALL - 3 2 6 S 3  

1 1 7 4  FOR I 1 T O  5 0 :  CALL - 3 2 667 : NEXT I 

1176 FOR I 1 TO 3 3 :  CALL - 3 2 7 1 2 : NEXT I 
1178 CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 : NEXT I 

1180 FOR I 1 TO 4 0 :  CALL - 3 2 68 1 :  NEXT I 

1182 CALL - 3 2 6 4 3  

1 1 8 4  FOR I 1 T O  S :  CALL - 3 2 6 8 1 : NEXT I 
1186 POKE - 1 6 29 3 , 0  

1188 GOSUB 4 2 0  

1 1 9 0  POKE - 16294 , 0  

1192 FOR I 1 TO 50 : CALL - 3 2667 : NEXT I 

1194 FOR I 1 TO 3 8 :  CALL - 3 2 7 1 2 : NEXT I 
1196 CALL - 3 2646 : FOR I = 0 TO 10: NEXT I 
1198 FOR I 1 TO 2 6 :  CALL 3 26 8 1 :  NEXT I 

1199 CALL - 3 2 6 5 3  Listing 3 continued on page 308 
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"By the time we get out of this traffic, 
my 6-montli auto policy will be up 

"6 months? 
Next time, call GEl CO and 

for renewal. get a 12-month policy." 
And they may raise my rate, � / 

Unlike most companies, GEICO still 
offers the 12-month auto policy . . .  a full 
year's coverage at a low rate. With a 
choice of convenient payment plans to 
fit your budget. Up to 9 payments if 
you wish. 

And this is possible because G EICO 
tries to insure only good drivers. Good 
drivers are the best inflation-fighters 
around. You have fewer accidents. You 
cost us less. So you are one reason we 
can afford to charge you less. 

"Good" doesn't m e an " p e rfect." 
Even good drivers may occasionally 
have an accident. That doesn't neces
sarily bar you from GEICO . . .  or from 
being renewed once you're a GEICO 
policyholder. 

If you call, you'll talk directly to a 
GEICO sales insurance counselor, not a 
salesman. So there's no pressure. And 
no extra sales expense to inflate the 
cost. 

GEICO has been saving money for 
good drivers since 1936. Thday, nearly 
1,500,000 people are satisfied GEICO 
policyholders. And that makes GEICO 
the 5th largest of the more than 1,000 
stock companies insuring autos in the 
U.S. 

GEICO has fast and efficient claim 
service with toll-free and collect-call 
telephone numbers throughout the 
U.S. So if you have to report an acci
dent or loss, you can call our claim 
adjusters immediately. We also have 

over 3,500 claim representatives coun
trywi de to assist in handling your 
claim if necessary. 

NOTE: While you're checking GEICO, why not 
find out about our rates for homeowner/renter 
and boa towner coverage. And-even if you do not 
meet GEICO's auto policy standards-you may 
still obtain the same quality auto coverage and 
service from our affiliate, Criterion I nsurance 
Company, at somewhat higher rates. Criterion 
operates in the District of Columbia and every 
state except Massachusetts, New Jersey and 
South Carolina. 

GEICO 
Where good d rivers get the 

low rates they deserve. 

Call toll-free 800-841-3000 (8 a.m.-9 a.m. East Coast Time) 
In  Georgia call toll-free 800-342-2800 or mail coupon. No obligation. No salesman will call. 

r - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
Send to: GEICO & Affiliates, Consumer Information Services, GEICO Center, Macon, GA 31295 li student away at school, how many miles to school? 
Name ________________________________________________________ __ 

Addres,._ ________________________________________________ Apt. = ______ _ 

City, ___________________________________ State _______________ Zip, ________ _ 

Employer, __________________________________________ = Yrs. ______________ _ 

Govt. or Military Grade Have you previously been insured with GEICO? 0 Yes 0 No 
Loe<�tion of e<�r if different from address above: 
Car = 1: City State, ________________________ _ 

Car = 2: City State, ________________________ _ 

Car = 3: City _____________________________ State ________________________ _ 

N a me o current msurance co. Month I Year Current Policy Expire 
Accidents Violations License 

M Driver % of Use in Past in Past Suspen 
Ust all or Marital Yrs. Training of Cars 5 Years• 3 Years" sion;"' 
drivers F Relation Age Status Occupation lie. Yes No = 1 = 2  = 3  Yes No Yes No Yes No 

SELF 

__ ___ miles. 

Year & Make 

Model (Nova, • Granada, etc.) 
Body type: 
2/4 dr. sdn, • hardtop, sta. wag 

No. of cylinders • 

Est. Annual • 
Mileage 
Days per week 
driven to work • 
or parking area 

One way driving • 
distance 
Is e<�r used in 
business (except • 
to/from job)? 

CAR 1 CAR 2 CAR 3 

I If "yes" explain ____________________ __ 

I *For accidents, violations, or license suspension, give dates and complete details, including cost of damages, on a separate sheet. 684 L __ _ _ __ __ _ _ _ _  -�� ��f��t� � � ��eo����n�r:_:l���e� ����s���� __ __ __ __ __ __ __ - - - - - -- J  
GEICO and Affiliates. Corporate Headquarters: Washington, D.C. 20076 Not available in New Jersey or Massachusetts. 
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D=u@M�'lf;@UD Instrum ent 
FROM COMPUTERS TO GO 

A six pen plotter option is now available for shipment with the Houston 
Instrument DMP series of plotters. Now you can produce graphs or charts 
in  black. red. blue. green, violet, orange and optional brown. With the 
addition of the $395 six pen option, the DMP-2 through the DMP-7 series 
of plotters. becomes the only line of multi-color plotters starting under 
$ 1 ,500. 

Digital plotters for the Apple, Atari. PET, PMC-80, TRS-80 or other systems 

with RS-232C or Centronics data source. 

The Houston Instrument HI PAD Digitizers for the Apple, Atari, PET. PMC· 
80. TRS·BO or other systems with RS·232C or Centronics data source. The 
HI PAD Digitizer is an input device that converts graphic information into 
digital values. The HI PAD comes completely assembled and ready to use. 
with an RS·232C and parallel interface integrated for convenient in
terfacing to your minicomputer or microcomputer based system. I t  is 
priced at only $795.00. 

SOFTWARE TO GO 
presents 

THE EVANS BUSINESS SYSTEM :  a user-definable data-management 
system emphasizing rapid access to individual records for the APPLE II. 
Requires 48K, 1 disk drive, ROM or RAM Applesott. (written by AI Evans) 

USE THE BUSINESS SYSTEM FOR : 
Rolodex Emulation 
Financial Records 
Real Estate Locator 
Grade Books 

Catalogs 
Lab Test Results 
Bibliographies 
Names and Addresses 

Fantasy Game Characters 
Any Application Requiring 
Fas� Cross-referenced 
Random Access to Formatted 
Information 

RETRIEVAL TIME:  Average less than 5 seconds for any of 1000 records. 
NUMBER OF F I ELDS: defined by user. RECORD LENGTH : Defined by 
user. F I L E  SIZE : Determined by record length and disk capacity. 
Keyfield(s) : Specified by user. 

.. . 

INTRODUCTORY OFFER 
I • • t • •  • · I • •  • 

COMPUTERS TO GO 

(a division of C.T.G Corp.) 

2000 Guadalupe Austin, TX 78705 
(5121  472 8926 9A.M.-10 P.M., M . -Sat . 

DEALER INQUIRIES INVITED 
308 May 1981 © BYTE Publications Inc Circle 376 on inquiry card. 

Listing 3 continued: 
1200 FOR I 1 TO 5 0 :  

1202 FOR I 1 TO 3 3 :  

CALL 

CALL 

3 2 6 6 7 : 

3 2 7 1 2 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1204 

1206 

1208 

1210 

1212 

1214 

1216 

1 2 18 

1 2 2 0  

1 2 2 2  

CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 :  

FOR I 1 T O  4 0 :  CALL - 3 2 6 8 1 : 

CALL - 3 2 6 5 3  

FOR I 1 TO 5 :  CALL - 3 2 6 8 1 : 

POKE - 16293 , 0  

GOSUB 4 00 

POKE - 16294 , 0  

FOR I 1 TO 5 0 :  CALL - 3 2667 : 

FOR I 1 TO 3 8 :  CALL - 3 2 7 1 2 : 

CALL - 3 2 6 4 6 :  FOR I = 0 TO 10 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1224 FOR I 1 TO 26 : CALL - 3 2681 : NEXT I 

1226 CALL - 3 2 6 5 3  

1 2 2 8  

1 2 3 0  

1 2 3 2  

1 2 3 4  

1 2 3 6  

1 2 3 8  

1 2 4 0  

1 2 4 2  

1244 

1246 

1248 

FOR I 1 TO 5 0 :  CALL - 3 2 667 : 

FOR I 1 TO 3 3 :  CALL 3 2 7 1 2 : 

CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 :  

FOR I 1 TO 4 0 :  

CALL - 3 2 6 5 3  

FOR I 1 TO 5 :  

POKE - 16293 , 0  

GOSUB 380 

PuKE 

FOR I 

FOR I 

- 16294 , 0  

1 TO 50 : 

1 TO 3 8 : 

CALL 3 2 6 8 1 : 

CALL - 3 2 681 : 

CALL - 3 2 667 : 

CALL - 3 2 7 1 2 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1 2 5 0  CALL - 3 2 64 6 : FOR I = 0 TO 10 : NEXT I 

1252 FOR I 

1254 CALL 

1256 FOR I 

1 TO 26 : CALL 

3 2 6 5 3  

1 T O  50 : CALL 

3 26 8 1 : NEXT I 

3 2 667 : NEXT I 

1258 

1260 

1262 

1264 

1266 

12 68 

1270 

1 2 7 2  

1274 

1276 

1 2 7 8  

1 2 8 0  

1282 

1284 

1286 

1288 

1 2 9 0  

1 2 9 2  

1 T O  3 3 :  

- 3 2 6 4 6 :  

1 T O  4 0 :  

- 3 2 6 5 3  

CALL 3 2 7 1 2 : 

FOR I = 0 TO 1 0 :  

CALL 3 2 681 : 

NEXT I 

NEXT I 

NEXT I 

FOR I 

CALL 

FOR I 

CALL 

FOR I 1 'I'O 5 :  CALL - 3 2 6 8 1 : NEXT I 

POKE - 16293 , 0  

GOSUB 3 6 0  

POKE - 16294 , 0  

FOR I 1 TO 5 0 :  CALL - 3 2 667 : NEXT I 

FOR I 

CALL 
FOR I 

CALL 

FOR I 

FOR I 

CALL 

FOR I 

CALL 

1 TO 3 8 :  CALL - 3 2667 : 

- 3 2 646 : FOR I = 0 TO 1 0 :  

1 T O  2 6 :  CALL - 3 2 68 1 :  

- 3 2 6 5 3  

1 T O  50 : CALL - 3 2 6 6 7 : 

1 TO 3 3 :  CALL - 3 2 7 1 2 : 

- 3 2 64 6 :  FOR I = 0 TO 1 0 :  

1 TO 4 0 : CALL - 3 2 6 8 1 : 

- 3 2 6 5 3  

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 
NEXT I 

NEXT I 

1294 FOR I 1 TO 5 :  CALL - 3 2 6 8 1 : NEXT I 

1296 POKE - 1 2 3 9 4 , 0  

1298 GOSl.Jll 3 4 0  

1 3 0 0  

1302 

1 3 04 

1 3 0 6  

1 3 0 8  

1312 

1 3 14 

1316 

1318 

POKE - 16294 , 0  

FOR I 

FOR I 

1 TO 50 : CALL 3 2 6 6 7 : 

1 TO 3 8 : CALL 3 2 7 1 2 : 

CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 :  

FOR I 1 TO 2 6 :  CALL 3 2 6 8 1 : 

FOR I - 1 TO 5 0 : CALL - 3 2 667 : 

FOR I 

CALL 

FOR I 

1 TO 3 3 :  CALL - 3 2 7 1 2 : 

- 3 2 5 4 6 :  FOR I = 0 TO 1 0 :  

1 T O  4 0 :  CALL - 3 2 68 1 :  

NEX'l' I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1 3 2 0  CALL - 3 2 6 5 3  

1 3 2 2  

1 3 2 4  

1326 

1328 

1330 

1332 

1334 

1 3 3 6  

1338 

1340 

1342 

1344 

1346 

1348 

For I 1 TO 5 :  CALL - 3 2 6 8 1 : NEXT I 

POKE - 162 9 3 , 0  

GOSUB 3 2 0  

POKE 

FOR I 

FOR I 

CALL 
FOR I 

CALL 

FOR I 

FOR I 

CALL 

FOR I 

CALL 

I 

- 16294 , 0  

1 TO 5 0 :  CALL - 3 2 667 : 

1 TO 3 8 :  CALL - 3 2 7 1 2 : 

- 3 2 64 6 :  FOR I = 0 TO 1 0 :  

1 T O  2 6 :  CALL - 3 2 6 8 1 : 

- 3 2 6 5 3  

1 T O  50 : CALL - 3 2667 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1 TO 3 3 :  CALL - 3 2 7 12 : NEXT I 

- 3 2 64 6 :  FOR I = 0 TO 1 0 :  NEXT I 

1 TO 4 0 :  CALL - 3 2 6 8 1 : NEXT I 

- 3 2 6 5 3  Listing 3 continued on pqge 310 
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Penril 300/1200-Bell 212A style . . . . . .  $799 
Bell 2 1 2A style. 1 200 baud and 300 baud. Manual origi
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ 1 1  C standard extension phone 
voice jack. 1 year warranty. 

DEC VT100 

Teletype 
Model 43 

Teletype 

Corporation 

Teletype Model 43 KSR with RS232 
and Connector Cable . . . . . . . . . . . . . . $999 

30 CPS. Dot matrix. 1 32 cols. True descenders on lower 
Excellent print quality for dot matrix printer. Pin 

NEC Corporation 

NEC Spinwriter 5510 Be 5520 

5520 KSR Spinwriter . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  $3088 
55 CPS. Impact printer. Selectric print quality. Change
able print fonts. 1 1 0, 300 and 1 200 baud data rate. Nu
meric keypad. Friction and tractor feed. 
5510 Spinwriter . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2754 
55 CPS. Impact printer. Selectric print quality. Change
able print fonts. 1 1 0, 300 and 1 200 baud data rate. Fric
tion and tractor feed. 

U.S. Robotics 

USR-330A 
Bell 103/113 style 

USR-3300 
Bell 103/113 style 

USR-330D . . . . . . . .  $339 
Bell 1 03/1 1 3  style. 330 baud. Manual originate, auto
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ 1 1  C standard extension 
phone voice jack. 
USR-330A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $399 
Same as USR-330D but includes auto-dial capability. 

Perkin-Elmer 
Corporation 

Perkin-Elmer Superowl 1251 . . . . . . . . . .  $1564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re
mote control of all options by host computer. Sellable 
tabs. Status line. Separate numeric keypad. Transpar
ent mode. 

DEC LA120 

Digital Equipment 

Corporation 

DEC LA120 . . .  $2388 
1 80 CPS. Dot matrix. Upper/lower case. 1 K buffer. De
signed for 1 200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus
table character sizes including double sized characters. 
Sellable horizontal and vertical tabs. Top-of-form capa
bility. RS232. 

Perkin-Elmer 
Corporation 

Pussycat 650/655 
CRT Screen Printer 

650/655 Pussycat CRT Screen Printe r .  $899 
1 00 CPS. Extremely compact and quiet. 1 1 0  to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 

U.S. Robotics 

The 
Phone Link 

Acoustic 
Modem 

Bell 103/113 style . . . . . . . . . . . . . . . . . . . . . . . . . . . $179 
· 300 baud. Sleek, low profile. Originate and answer cap
ability. Half/full duplex. Self-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 1 5  oz. 

Perkin-Elmer Corporation 
·············-····················-

Bantam 550B . . . . $694 
Compact. Silent. Upper/lower 
case. 80th col. wrap-around. 
Bell. I ntegrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 

Bantam 550E . . .  $755 
Same as 5508 plus 
separate numeric key
pad and cursor direction 
keys. 

Bantam 550S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $879 
Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
fields, blinking fields. 

550 Options 
20mA Current Loop Interface . . . . . . . . .  $70 
Non-Glare Screen . . . . . . . . . . . . . . . . . . . . . . . .  $25 
2nd page of memory (550S only) . .  $100 

Digital 
Equipment �. Co•p. 

30 CPS. Dot matrix. Upper/lower case. 4 character 
sizes. Up to 21 7 cols per l ine. 6 lines per inch settings. 
Friction feed. Sellable tabs. RS232. 
DEC LA34AA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1095 
30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 2 1 7  cols per line. Friction feed. Sellable 
horizontal and vertical tabs. Top-of-form capability. 
Options for LA34AA and LA34DA 

Tractor Feed Mechanism . . . . . . . . . . . . . $114 
Numeric Keypad w/ Function Keys . .  $69 
Pedestal . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $100 
Paper Out Sensor . . . . . . . . . . . . . . . . . . . . . . . . . $25 
APL Capabil ity with APL Keycaps . .  $499 
2K Buffer with Text Editor and 1200 Baud 

Communications Capabil ity . . . . . .  $499 



HOBBYWORLD 
ELECTRONICS, INC. 

1 9 5 1 1 Business Center Drive, Dept B-5 
Northridge, California, 9 1 324 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  MAY SPECIALS 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

1 6K Memory $ 29.00 
Add •OD ( Includes Shipping) 

for TRS-80,® Apple® and Exidy® 
Everything you need to upgrade your system. 
Cat No. 
1 1 56 
1 1 56A 

1 1 568 

1 1 56C 
1 1 560 

Description 
For the TRS-80 Keyboard Unit 
For TRS-80 Exp. Interface (prior 
to 4/ 1 /79) 
For the TRS-80 Exp. Interface 
(after 4/ 1 /79) 
Apple II  
Exldy Sorcerer 

Verbatim Diskettes 
$ 26.00/Box 

(Includes Shipping) 

• Datalife Formula 
• Single Sided, 

Double Density 
• 1 0 Diskettes per Box 

Cat No. Description 
1 1 4 7 Soft Sector 
1 1 48 10 Hole, Hard Sector 
1 1 49 16 Hole, Hard Sector 

Use for 
TRS-80, Apple, ATARI 
North Star 
Mlcropolls 

HOW TO ORDER 
Order by phone or by mall. Pay by check, 
Visa, MasterCard, or C.O.D. (C.O.D. add 
$ 1 .40 add'l.) Charge orders: Include Card 
No. and Expiration Date. 

Toll Free (outside Calif): 
(800) 423-5387 

Calif & Outside USA: 
(2 1 3) 886-9200 

Watch for our new name, HW ELECTRONICS, 
appearing in our ads next month. 
We 've changed our narne because at HW, 
computers are more thanjust a hobby. 
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Listing 3 continued: 
1350 FOR I = 1 TO 5 :  CALL - 3 2 68 1 :  NEXT I 

1 3 5 2  POKE - 16293 , 0  
1354 GOSUB 300 
1 3 56 POKE - 16294 , 0  
1358 FOR I 1 TO 5 0 :  CALL - 3 2 667 : 
1360 
1 3 6 2  
1 3 6 4  
1 3 6 6  
1 368 

FOR I 1 TO 3 8 :  CALL - 3 27 1 2 :  
CALL - 3 2 64 6 :  FOR I = 0 TO 1 0 :  
FOR I 1 TO 26 : CALL - 3 2 68 1 :  
CALL - 3 2 6 5 3  
FOR I 1 TO 5 0 :  CALL - 3 2 6 8 1 : 

1370 FOR I 1 TO 37 : CALL - 3 2 68 1 :  
1 3 7 2  CALL - 3 2 6 4 6 :  FOR I = 0 TO 1 0 :  
1373 RE M  Y AXIS 

NEX'l' I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

1 3 7 4  FOR I 1 to 700 : CALL - 3 2 7 12 : NEXT I 

1376 FOR I 1 to 1 3 : CALL - 3 2667 : NEXT I 

1378 CALL - 3 2 6 4 6 :  FOR I = 0 TO 10 : NEXT I 

1380 FOR I 1 TO 26 : CALL - 3 2 6 9 5 : NEXT I 

1381 CALL - 3 2653 
1382 F O R  I 1 TO 4 4 : CALL - 3 2 68 1 :  NEXT I 

1384 FOR I 1 TO 4 3 :  CALL - 3 2 667 : NEXT I 

1386 POY� - 16293 , 0  
1 3 88 GOSUB 400 
1390 POKE - 16294 , 0  
1392 FOR I 1 TO 6 :  CALL - 3 2 6 8 1 :  
1 394 FOR I 1 TO 1 0 :  CALL - 3 2 69 5 :  
1396 CALL - 3 2 6 4 6 :  FOR I = 0 TO 1 0 :  
1398 
1400 
1402 

FOR I 1 TO 4 0 :  
CALL - 3 2 6 5 3  
FOR I 1 TO 50 : 

140� FOR I 1 TO 3 3 : 
1406 CALL - 3264 6 :  
1408 FOR I 1 TO 2 6 :  
1410 CALL - 3 2 6 5 3  
1412 FOR I 1 TO 4 4 : 
1414 FOR I 1 TO 4 3 :  
1416 POKE - 16293 , 0  
1418 GOSUB 3 8 0  
1420 POKE - 16294 , 0  

CALL - 3 2 6 9 5 :  

CALL - 3 2 6 8 1 : 
CALL - 3 2 667 : 

FOR I = 0 TO 10 : 
CALL - 3 2 6 9 5 : 

CALL - 3 2 68 1 :  
CALL - 3 2 667 : 

1 4 2 2  FOR I 1 TO 6 :  CALL - 3 2 68 1 :  
1424 FOR I 1 TO 1 0 :  CALL - 32695 : 
14 2 6  CALL - 3 2 6 4 6 :  FOR I = 0 TO 10 : 
1428 FOR I 1 TO 4 0 : CALL - 3 2 6 9 5 : 
1430 
14 3 2  

CALL 3 2 6 5 3  
FOR I = 1 '1'0 5 0 :  CALL - 3 2 68 1 :  

1434 FOR I 

1436 CALL 

1438 FOR I 

14 4 0  CALL 

1 TO 3 3 :  CALL - 3 2667 : 
- 3 26 4 6 :  FOR I = 0 TO 10 : 

0 TO 2 6 :  CALL - 3 2 6 9 5 :  

- 3 2 G 5 3  
1442 
1444 
1446 
1448 

FOR I 1 TO 4 4 : 
FOR I 1 TO 3 3 : 
POKE - 15293 , 0  
GOSUB 

1450 POKE - 16294 , 0  

CALL 

CALL 

- 3 2 681 : 
- 3 2667 : 

NEXT I 

NEXT I 

NEXT I 

NEX'r I 

NEXT I 

NEXT I 

NEX'r I 
NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NE X'r I 

NEXT I 

NEXT I 

NEXT I 

14 52 FOR I 1 TO 6 :  CALL - 32681 : NEXT I 

1454 FOR I 1 TO 1 0 :  CALL - 3 26 9 5 : NEXT I 

1456 CALL - 3 2 64 6 : FOR I = 0 TO 1 0 :  NEXT I 

1458 FOR I 1 TO 4 0 :  CALL - 3 2695 : NEXT I 

1460 CALL - 3 2 6 5 3  
1 4 6 2  FOR I 1 TO 5 0 :  CALL - 3 2 6 8 1 :  NEXT I 

1464 FOR I 1 to 3 3 : CALL - 3 2 667 : NEXT I 

1466 CALL - 3 2 64 6 : FOR I = 0 TO 10 : NEXT I 

1468 FOR I 1 TO 2 6 :  CALL - 3 26 9 5 :  NEXT I 

1470 CALL - 3 2 6 5 3  
14 7 2  FOR I 1 T O  4 4 :  CALL - 3 2681 : NEXT I 

1474 FOR I 1 TO 4 3 :  CALL - 3 2 667 : NEXT I 

14 7 6  POKE - 16293 , 0  
1478 GOSUB 3 4 0  
1 4 8 0  POY£ - 1629 4 , 0  
1 4 8 2  FOR I 1 TO 6 :  CALL - 3 2 68 1 :  NEXT I 

1484 FOR I 1 TO 1 0 :  CALL - 3269 5 :  NEXT I 

1486 CALL - 3264 6 :  FOR I = 0 'I� 1 0 :  NEXT I 

1488 FOR I 1 TO 4 0 : CALL - 3 2 6 9 5 : NEXT I 

1490 CALL - 3 2 6 5 3  
1 4 9 2  FOR I 1 TO 5 0 :  CALL - 3 2 681 : NEXT I 

Listing 3 continued on page 312 
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ALL THESE FEATURES • . .  

IN THIS SMALL SPACE ... 
IJ THIS LOW PRICE! 

4.695 · Greater computer power . . .  fewer separate 
components . . .  larger capabil ity . . .  simpler to 
operate . . .. modular maintenance . .  . 

These are the u nique benefits of the Quasar 
Data QPD-1 00 Floppy Disk Computer . . .  plus 
unsurpassed reliabil ity . . .  plus 1 2-month warranty on all PC boards. 

Its highly rel iable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

U pgradeable from the Z-80<:® microprocessor-based 
system to our 1 6  B IT microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-1 00 can grow 
to fit them. 

The Quasar Data QDP-1 OOH is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-1 00 and QDP-1 OOH are 
ful ly compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica
tions. And ask for a demonstration . Dealer inquiries invited. 

QUASAR DATMS QDP-100 
COMPUTER SYSTEM. 

1 8" wide 
1 67/e'' deep 
1 1 "  high 

Z·BO is a trademark of Zilog Corp. 

-

• 
. . . -· - r::: � . .... • • • 

Z-ao 4 M 
FEATUREs B4K · 

- hZ cpu memory Tw0 (2, · bank 
d ' double . Selectable ensity 8, t ·stded d Four (4) Po 

loppies, 2 mOUble-
Double-s · 

rts . . . 2 serial 
egabYtes 

disk co��ed, double-d' 
2 

�arallel 
CP!M 2.2 ;oller, to 4 M'fftstty 

0Pera tin os. MP;M S- 1oo OEE 
g system. (O

mu_lti-user BASIC LA 
E) motherb 

Pftona/) 
compi/erN

GUAGE . . oard 
Real-time I 

. C-BAS!C 
M . C ock onttor in PR Manuals su ?M 

.�ation ancfP!ted: All d Cp IM H Schematics 
o�umen-Accounr 

andbook" b 
, Including AlP, ,!,')A systems: G� Sybex. 

• tncluded. 
, AIR, 

CP/M and M PIM 
are trademarks of Digital  Research Corp. 

. *Ill,. � � � Quasar Data Products � JHI' � 
C i rcle 341 on inqu iry card. 

1 0330 Brecksvil le Road, Brecksvi l le (Cleveland), Ohio 441 41 ./1/jl\\. 
Phone: 21 6/526-0838 I 526-0839 1//ff/ \\\� 
Telex: 24 1 596 

\ 



fsAV� = WITH DSC'S = 
• 1 0°/o CLUB • • YOU CAN BUY HARDWARE, AT 10% ABOVE • 

WHOLESALE • • JOIN NOW: $15.00 ANNUAL MEMBERSHIP 

• FEE INCLUDES $10.00 CREDIT TOWARD • 
FIRST PURCHASE AND PRICE LIST OF • • PRODUCTS 

• TERMS - PREPAYMENT. CASH. CERTIFIED CHECK. M.O.: M.G. • 
AND VISA ADD 4%; F.O.B. ORIGIN • • MANUFACTURER'S WAARANY $100.00 MIN. PURCHASE 

COMPUTERS • • INTERTEC S B  64K 
. 

$2640. 
OD 64K 2990. • • ZENITH Z89/48K 2204. 

TRS-80 MOD 1 1 64K 3350. • • TAS·80 MOD III 1 6K $854. 
32K 2 DR .  2100. • • HP85 2782. 

Apple I I  & II + 1 6 K  1 1 4 1 .  • DRIVES - INC. P.S. & ENC. • 
2 D R .  CABLE 25. • • 8" CDC FOR MOD II 749. 

• M P I 40TK 1 SIDE 285. • 80TK 1 S I D E  379. 
40TK 2 SI D E  379. • • 80TK 2 SI D E  499. 

LOBO/APPL E/CONT3. 3495. • • ADDITIONAL DRIVE 434. 
TANDON 40K 1 S I D E  270. • 80 T K 1 SIDE 365. • 

40 TK 2 S I D E  365. 

• 80 T K 2 SI D E  455. • 
• PRINTERS - ••INC. TRACTORS • 

" N EG - 5510 2530. 
5530 2530. • • " C. ITOH - 25CPS 1477. 

• 
"DIABL0 630 2184 . • 1640 RO 2509. 

1650RO 2656. • • 1650KSR 2932. 
CABLES fm. 35. • • EPSON MX70 409. 

MX80 485. • CENTRONICS 737·1 696. • T I 8 1 0 BASIC/SER 1 480. • 8 1 0  W/VCC & • ASCII/SEA 1 943. 

• 810 VFC & C P/ • PARALLEL 1716.  
820 KSR BASIC 1 722. • • 
825 RO LOADED/ 

75CPS 1341. • • PAPERTIGER 460G 1 1 1 1 .  
ANADEX 9500 1287. • • 9501 1287. 

2K BUFFER/INST. 70. • • OKIDATA MICROLINE 
80 418. • • 82 617.  
83 920. • • TRACTORS 99. 

TERMINALS - HAZELTINE • • 1 4 1 0  7 1 5. 
1420 787. • • 1500 837. 
1 5 1 0  1 024. • 1520 1202. • 1552 1 028. • ACCESSORIES • 

• D-CATMODEM 150. • LEXICON MODEM 129. 
16K RAM·4 1 1 6  29. • • TRS-80 EXP. INT. 246 . 

• CALL FOR PRICES ON ITEMS NOT LISTED • 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE • r - - - - - - - - - -

• I WANT TO JOIN NOW. - z • 
NAME • • 'S'TREET • • CITY STATE ___ ZIP __ _ • CHARGE 0 MASTER CHG 0 VISA •• 

• CARD NUMBER -----------

.
EXPIRATION DATE • 

l?ui!�3�1 1 1�����E!A;,JPA ,2; 
{215) 461-5437 

• • • • •  
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Listing 3 continued: 
1494 FOR I l TO 3 3 :  

1496 CALL - 32646 : 

CALL 32667 : 

FOR I = 0 '1'0 10 : 

NEXT I 

NEXT I 

NEXT I 1498 

1500 

1502 

1504 

1506 

1 508 

FOR I 

CALL 

FOR I 

1 TO 26 : 

- 3 2 6 S 3  

1 TO 4 4 : 

FOR I 1 �·o 4 3 :  

POKE - 16293 , 0  

GOSUB 320 

CALL 

CALL 

CALL 

3 26 9 5 : 

3 2681 : 

32667 : 

NEX'l' I 

NEXT I 

1510 POKE - 16294 , 0  

1512 FOR I 1 TO 6 :  CALL - 3 2 68 1 :  NEXT I 

1514 FOR I 1 TO 1 0 :  CALL 3 2 695 : NEXT I 

1 5 1 6  

1 5 1 8  

1 5 2 0  

1 52 2  

1 5 2 4  

1526 

1528 

1530 

1532 

1 5 3 4  

1 5 3 6  

1 5 3 8  

1 5 4 0  

1 5 4 2  

1544 

1 5 4 6  

1548 

CALL 

FOR I 

CALL 

FOR I 

FOR I 

CALL 

FOR I 

- 3 2 64 6 :  FOR I = 0 TO 10 : 

1 TO 4 0 :  CALL 3 2 695 : 

- 32653 

1 TO 5 0 :  

1 T O  3 3 : 

- 326 4 6 :  

1 T O  26 : 

CALL 3 2 68 1 :  

CALL 3 2 66 7 :  

FOR I = 0 TO 1 0 :  

CALL - 32695 : 

CALL - 32653 

FOR I 1 TO 44 : CALL 3 2 68 1 :  

NEXT I 

NEXT I 
NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

FOR I 1 TO 4 3 :  CALL - 32667 : NEXT I 

POKE - 16293 , 0  

GOSUB 300 

POKE - 16294 , 0  

FOR I 1 TO 6 :  CALL - 3 2 681 : NEXT I 

FOR I 1 TO 1 0 :  CALL - 3 2 695 : NEXT I 

CALL - 32646 : FOR I = 0 TO 1 0 :  NEXT I 

FOR I 1 TO 40 : CALL - 3 2 6 9 5 :  NEXT I 

1550 CALL - 32653 

1 5 5 2  FOR I 

1554 FOR I 

1556 

1558 

1560 

1562 

1564 

1566 

1568 

1570 

1572 

1 57 4  

CALL 

FOR I 

CALL 

FOR I 

FOR I 

CALL 

FOR I 

CALL 

FOR I 

FOR I 

1999 RETURN 

1 TO 5 0 :  CALL 3 2 68 1 :  NEXT I 

1 TO 3 3 :  CALL - 3 2 66 7 :  NEXT I 

- 32646 : FOR I = 0 TO 1 0 :  

1 TO 2 6 :  CALL - 3 2 69 5 :  

- 32653 

1 T O  2 6 : CALL - 3 2 6 67 : 

1 TO 1 0 0 :  CALL - 3268 1 :  

- 3 2 64 6 :  FOR I = 0 TO 1 0 :  

1 T O  2 6 :  CALL - 3 2 69 5 :  

- 32653 

1 TO 1 3 :  CALL - 3 26 6 7 : 

1 TO 5 0 :  CALL - 3 2 7 1 2 : 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

NEXT I 

Figure 3: Sample plot of results obtainable with the information included in this article. 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 

The biggest chal lenge 
for any mul t i -user  system 
is  co-ord inat ing req uests 
from several users 
to change the same record 
at the same t ime .  

Without proper 
co-ord inat ion ,  the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
stagger ing .  

Our  F i le  and Automat ic  
Record Lock ing features 
solve these p rob lems.  

For  examp le :  n ormal ly 
al l users can v iew a 
part icu lar  record at the 
same t ime. But ,  i f  that 
record is being updated 
by one user, automat ic  
record lock ing wi l l  deny a l l  
other users access to the  
reco rd unt i l the up-date is  
completed .  So records 
are a lways accurate ,  
up-to-date a n d  i nteg rity 
is assured .  

Pros demand f i le  & 
automatic record lock ing .  
OASIS has i t .  

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Contro l l ing  who g ets on  
you r  system and w hat they 
do once they' re on it  i s  the  
essence of  system security .  

Circle 326 o n  i nquiry card. 

(THEN COMPARE.) 
Without th is  contro l , 

unauthorized users could 
access you r p rograms and 
data and do what they l i ke .  
A fr ighten ing  prospect 
isn ' t  it? 

And mu l t i -users 
can m u l t ip ly the problem. 

But with the Logon ,  
Password a n d  Pr iv i lege 
Level features of M u lt i-User 
OASIS ,  a system manager  
can spec ify for each user  
wh ich programs and f i les 
may be accesse d -
a n d  for what pu rpose. 

Secu rity is  further 
en hanced by User 
Account ing - a  featu re that 
l ets you keep a h istory 
of wh ich user has been 
logged o n ,  when and 
for h ow long .  

Pros ins ist on these 
secu rity features. 
OASIS has them.  

EFFICIENCY: 
RE-ENTRANT BASIC 

A m u l t i -user  system 
is often not even p ractical 
on computers l i m ited 
to 64K memory. 

OASIS Re-entrant 
BASIC m·

akes it pract ical .  
H ow? 
Because a l l  users use a 

s ing le  run-t ime BASIC 
module ,  to execute the i r  
compi led programs,  less 

memory i s  needed .  Even 
if  you have more than 64K, 
you r  pay-off is  cost sav ing 
and more eff ic ient  use 
of a l l  the memory you h ave 
avai lab l e - because i t  
services more users .  

Sound l i ke a p ro featu re? 
It  is. And OASIS has it . 

AND LOTS MORE • • •  

M u lt i -Use r  OASIS supports 
as many as 1 6  terminals  
and can run in  as l itt le as 
56K memory. Or,  with 
ban k switch ing ,  as much 
as  784K. 

M u lti -Task ing l ets each 
user run more than one 
job at the same t ime .  

And there's o u r  BASIC
a compi ler, interpreter  and 
debugger  a l l  i n  one.  
An OASIS excl usive.  

Sti l l  more :  Ed itor; Hard 
& Floppy Disk Su pport ;  
Keyed ( ISAM ) ,  D i rect & 
Sequent ial  F i les ;  Ma i l - Box;  
Schedu ler ;  Spooler ;  
a l l  f rom OASIS . 

O u r  docu mentat ion i s  
recogn ized a s  s o m e  of t h e  
best, most extensive,  i n  t h e  
industry. And ,  o f  course ,  
there ' s  plenty of 
appl ication software. 

Put it all togethe r  and i t 's  
easy to  see why the real 
p ros l i ke OAS IS .  Join them .  
Send you r  order  today. 

MAKES MICROS RUN LIKE MINIS 

\ 

OASIS IS AVAILABLE FOR 

SYSTEMS: Altos: Compucorp: Cromemco: 
Della Products: Digital Group: Digital 
Microsystems: Dynabyte: Godbout : IBC : 
Index : lntersystems: North Star : Onyx: 
SO Syst ems: TRS 80 Mod II : Vector 
Graph1c: Vonmex. 

CONTROLLERS: Bell Controls: Cameo: 
Corvus: Kanan: Micromation : Micropol1s:  
Tarbell: Teletek: Thinkertoys: X Camp. 

Write for complete. 
free Application Software Directory. 

- - - - - - - - - - - -

PLEASE SEND ME: 
Price 
with Manual 

Product Manual Only 

OPERATING SYSTEM 
{Includes: 
EXEC La nguag e ; 
F i l e  Management: 
User Accoun ting;  
Dev•ce D11vers: 
Print Spooler: 
General Text 
Edctor:  etc. ) St50 S I NGLE-USER S l 7.50 
M U LT I - U S E R  350 1 7.50 

BASIC COMPILER/ 
INTERPRETER /DEBUGGER 100 1 5.00 
RE-ENTRANT BASIC 
COMP I LER/INTERPRETER/ 
DEBUGGER 1 50 1 5.00 
DEVELOPMENT PACKAGE 

( M acro Assembler; 
L•nkage Editor; 
Debugger) 1 50 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 1 50 1 5.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

{Memory Test; 
Assembly Language; 
Conveners: File 
Recovery; Disk Test; 
Fi le  Copy 11om 
other OS; etc .) 100 1 5.00 

COMMUN ICATIONS 
PACKAGE 

(Te 1 m 1 na l Emulator;  1 00 15.00 F1le Send & Aece1ve) 

PACKAGE PRICE 
{Al l  of Above) 

S I N G L E - U S E R  500 60.00 
MULTI-USER 850 60.00 

FILE SORT 100 15.00 
COBOL-ANSI '74 750 35.00 

Order OAS I S  f ro m :  

Phase One Systems, lni:. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
Telephone ( 4 1 5 )  562-8085 
TWX 9 1 0-366-7139 

NAME ________________ _ 

STREET (NO BOX =) ____ _ 

CITY 
STAT�E�--�Z�IP�---
AMO U NT $

-:----:--:--(Attach system desc r i p t i o n ;  
a d d  S3 f o r  s h i p p i n g ;  
Cal i forn ia  res id e n t s  add s a l e s  tax) 

0 Check enclosed 0 VISA 
0 UPS C.O.D.  0 Mastercharge 
Card N u m ber ___________ _ 

Expi ration Date _________ __ 

Signature -------------
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Circle 276 on inquiry card. 

MTI stocks 'em all 
for faster delivery. 

No hidden charges. Prices include delivery. 
Ask about our "OED" discounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMI NALS 
VT100 DECscope .............................. $ 1595 
VT132 DECscope ........ :....................... 1995 
ADM·3A (dumb terminal) .................. 795 
ADM·3A+ (dumb terminal) .......... . .....  875 
ADM·5 (dumb terminal) ..•.............•.... 945 
ADM-31 (2 page buffer) ..................... 1 1 85 
ADM·42 (8 page buffer avail.)  ............ 2035 
1 4 1 0  (Hazeltine dumb term inal) ........ 825 
1420 (dumb terminal) ........................ 895 
1421 (Consul 580 & ADM·3A comp.) 850 
1 500 (dumb term inal) ...................•... .  1045 
1 5 1 0  (buffered) .................... ............. 1 1 45 
1 520 (buffered printer port) .............. 1395 
1 552 (VT52 compatible) ................... 1 250 

GRAPH I CS TERMI NALS 
VT100 with graphics pkg. ..•..............  3160 
ADM·3A with graphics pkg. ........•......  1995 
ADM·3A+ with graphics pkg. ............. 2075 

300 BA U D  TELEPR INTERS 
LA34-DA D ECwriter IV . . . . . . . . . .........•. .995 
LA34-AA D ECwriter I V .................... 1 095 
LA36 DECwriter I I  ...... ... .. ............ . .... 1 295 
Teletype 431 0  ............................. . . .....  1 095 
Teletype 4320 ................................... 1 1 95 
Diablo 630 RO ............. .................... . 2295 
Diablo 1640 KSR .... ............... ......... . .  2775 
Diablo 1 650 KSR .. . .. ............... .......... 2835 
Tl 743 (portable) .............................. 1 1 90 
Tl 745 (port/built·in coupled . . . . ........ 1485 
Tl 763 (port/bubble memory) ........... 2545 
Tl 765 (port/bubble/b.i. coupler) ...... 2595 

600 BAU D TE LEPRINTERS 
Tl 825 RO impact ............................. 1450 
Tl 825 KSR impact ........................... 1 570 
Tl 825 RO Pkg. ................................. 1625 
Tl 825 KSR Pkg. ............................... 1 795 

1200 BAU D  TELEPRINTERS 
L A 1 20 R O  (forms pkg.) ................... 2295 
LA 1 20-AA D ECwriter I l l  (forms pkg.) 2095 
LA 180 D ECprinter I ......................... 2295 
Tl 783 (portable) .............................. 1645 
Tl 785 (port/built·in coupler).. . . . . . . . . . . .  2270 
Tl 787 (port/internal modem) ........... 2595 
Tl 8 1 0  RO impact .............................. 1760 
Tl 8 1 0  RO Pkg. .................................. 1950 
Tl 820 KSR impact ............................ 2025 
Tl 820 RO .. ........ .... ............................ 1850 
Tl 820 KSR Pkg. ................................ 2195 
T l  820 RO Pkg. ................................. 2025 

2400 BAU D  
Dataproducts M200 (2400 baud) ........ 2595 

DATAPRODU CTS LINE PRINTERS 
B300 (300 LPM band) . . . . . . . . ................ 5535 
B600 (600 LPM band) ........................ 6861 
2230 (300 LPM drum) ........................ 7723 
2260 (600 LPM drum) ........................ 961 4  
2290 (900 L P M  drum) ........................ 1 2655 

ACOUSTIC COU PLERS 
A/J A242·A (300 baud orig.) .............. 242 
A/J 247 (300 baud orig.) .................... 3 1 5  
A/J AD342 (300 baud orig./ans.) ........ 395 
A/J 1 234 (Vadic compatible) .............. 895 
A/J 1 245 (300/1200 Bell comp.) ........ 695 

MODEMS 
GDC 1 03A3 (300 baud Bell) .............. 395 
GDC 2025/T ( 1 200 baud Bell) ........... 565 
GDC 21 2·A (300/1200 baud Bell) ..... 850 . 
A/J 1 256 (Vadic compatible) ............ 825 
A/J 1 257 (triple modem w/phone) ..... 975 

CASSETTE STORAGE SYSTEMS 
Techtran 8 1 6  (store/forward) ............ 1 050 
Techtran 8 1 7  (store/for/speed up) ..... 1 295 
Techtran 818 (editing) ....................... 1 795 
Techtran 822 (dual) ........................... 2295 
MF E 5000 (editing) ........................... 1 495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) ............ 1 395 
Techtran 951 (editing) ....................... 1995 

Applications Specialists & Distributors 
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Ohio 

+Y 

{-X , +Y I ( + X ,+Y )  

{-X ,-Y ) ( + X ,-Y )  

-Y 

VEC TOR NOTA TION 

COMMAND C HARACTER HEXADECIMAL 
ADDRESS 

+Y p 8038 

+X , + Y  q 8 0 4 2  

+ X  r 8049 

+ X ,-Y s 8 0 5 0  

-Y  t 8 0 5 7  

- x , - v  u 8 0 5 E  

- X  v 8 0 6 5  

- X , +Y w 806C 

PEN UP y 8073 

PEN DOWN z 807A 

Table 1:  Chart of plotter pen-movement commands and the 
vector notation associated with each command. 

Figure 4: Flowchart for the BASIC pro
gram used to produce figure 3. 

I 

Table 1 shows plotter commands 
and the vector notation associated 
with each. Listing 2 on page 300 is a 
machine-language routine that gener
ates the specified command charac
ters. To execute a given command, a 
jump is made to the appropriate hexa
decimal address, where the proper 
character is loaded into the ac
cumulator. A call is then made to the 
parallel-to-serial subroutine, where 
the command character is transferred 
from the computer to the plotter. 

Results with the digital plotter have 
been encouraging. Figure 3 on page 
312 shows an actual plot made on the 
plotter. A #0 Rapidograph pen was 
used to produce a high-quality plot. 
The plot is a simulation of the voltage 
drop across a capacitor that is placed 
in series with a resistor and a fixed 
voltage source. Figure 4 shows the 
flowchart of the program, and listing 
3 beginning on page 302 shows the 
program with comments. 

At present, the Apple II and Hiplot 
digital plotter are being used for 
several projects that include the spec
tral analysis of breath sounds, muscle 
voltages, and neural characteristics. 
The two units working together pro
vide a low-cost, high-quality record 
of the analysis of scientific data . • 



MAIN FRAME 
MIC 

OSM's ZE)..lS multiprocessor computer system delivers main frame performance for one to 64 users
performance impossible in a single processor micro! We start with the SlOO bus and mount a 
Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZEilS can grow any time from a 
single user to many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 

OSM's MUSE operating system-the Multi User System Executive-is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console 110 and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments-yet MUSE is CP/M* compatible! 

Check the other 
multi-processors! 

Check the hardware!· 

• SlOO compatible master processor (4MHz 
Z80A, 32K dynamic RAM) for disk and shared 
printer control 

• single board processor (4MHz Z80A, 
64K dynamic RAM), with 1/0 on board, for 
each user 

• serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

• rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 

• readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 
4 Megabyte RAM 

• 2.4 Megabyte double sided dual density 8 "  
floppy disk 

• 26 to 96 Megabyte hard disk option 

• independent user processor reset directly from 
each keyh9

..,.
a
..,.
r
_
d
._. 

__ 

Circle 30 on inquiry card. 

Check the 
operating system! 

• all MUSE code written in Z80 native code (not 
8080 code) for fast response 

• MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 

• transfer of data between master and users via 
single Z80 block move command for highest 
speed 

• random directory search provides immediate 
file access 

• common file area for shared programs and 
files eliminates redundant files while individ
ual user file areas protect each user's private 
files 

• shared file update with record level lockout 

• spool file can be displayed, updated, 
reprinted 

• password security protects multiple user data 
bases 

• MUSE supports standard CP/M * word proc
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTMN, COBOL, 
FORTH, C, PL/1, etc. 

Check the price! 

•Single user mainframe with dual 8" floppy 
drives expandable to 12 users. Begins at 
$5715.00. 

See us at MicroPro I n ternational 
Booth 4431 , at NCC i n  Chicago, May 3-7. 

MICRO MAIN FRAMES! 
Y 408-496-69.1 0 ex 40 

\ 

2364 Walsh Avenue #4 
Santa Clara, CA 95051 OSM 
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Recursion and 
Side Effects in Pascal 

Robert Morris and James Perchik 
University of Massachusetts 

Boston Harbor Campus 
Boston MA 02125 

Two features of Pascal, recursion and side effects, 
often cause difficulties for beginners to the language. 
Although these features appear to address separate 
issues, they are not unrelated, and for this reason confu
sion over one often accompanies confusion over the 
other. Conversely, contemplation of one can assist in an 
understanding of the other. It is easier to comprehend 
both issues if you look at the management of variables 
that results from procedure calls. That will be the focus of 
this article. 

Typically, the concept of recursion is illustrated with 
simple functions that are better written without recur
sion. We will adhere to that custom for the standard 
reason of comprehensibility. Readers who master recur
sion will find an excellent treatment of the subject (when 
and when not to use it) in Nikolaus Wirth's Algorithms 
+ Data Structures = Programs, listed in the references. 

Consider the easy problem of computing the factorial 
n! = 1 X 2 X . . .  X n. Factorial is defined recursively as 
follows: 

n! = n(n - 1) !  if n > 1 
n !  = 1 if n = 1 

The following Pascal function computes the factorial 
function recursively : 

FUNCTION fac(n: INTEGER):  INTEGER; 
BEGIN 

IF n = 1 
THEN fac : =  1 
ELSE fac : = fac(n - 1)*n 

END 

Suppose that a main program contains the following 
calling sequence: 

m : =  3; y : =  fac(m) 

The function ''fac" is recursive. That is, "fac(3)" will 
call "fac(2)", which will call "fac(1)". We say that there 
are three activations of this function, with parameter 
values of 3, 2, and, finally, 1 .  

316 May 1981 © BYrE Publications Inc 

Each activation of a recursive function (or procedure) 
must have a separate location (called the stack frame) for 
its local variables, parameters, etc . In this way, one ac
tivation (say, "fac(2)") does not disturb the contents of 
another activation (say, "fac(3)" ) .  As each activation 
begins, a new stack frame is created (or pushed) for its 
local variables. As that activation is completed, its stack 
frame is destroyed (or popped), and control returns to the 
previous activation. The "current" values of the local 
variables are then taken from the stack frame of the 
previous activation, which is now at the bottom of the 
(downward-growing) stack. [In a stack, only the item 
most recently placed there can be accessed. We call this 
the top of the stack if the stack is growing "up. " Since the 
stack in this context is growing "down, " we will refer to 
the item that can be removed as the bottom of the 
stack . . . .  GW) 

Snapshots of the stack are shown in figure 1 .  The 
global variables "m" and "y" (ie: those declared in the 
main program) are allocated storage in the stack frame of 
the main program, which is shown at the top frame of the 
stack. These variables are not duplicated with each ac
tivation of the function. A function or procedure may be 
able to directly access and modify a global variable. 
That, as you will see, can lead to surprising results. 

Above and between the snapshots of the stack in figure 
1 is the fragment of code (plus comments, in braces) 
which caused the changes to the stack. This information 
helps specify the time when each snapshot was taken. 

At any point in time, there are two currently active 
frames that are of immediate interest .  These two frames 
contain the values that are currently accessible; they are 
the top and bottom frames in figure 1. The top frame con
tains the (global) variables of the main program. The 
local frames are shown below it, growing downward. 
The bottom frame is the only local frame that is currently 
accessible (ie: belongs to the current activation) .  In addi
tion to local variables, the stack frame contains the value 
of the function (marked "P" if it is pending further 
calculations) and the return address (so that control will 
be transferred back to the correct calling sequence) .  The 

' 



APPLE ACCESSORIES 
San yo Monitor 9'' B/W . . . . . . . . . . . . . . .  5 1 69. 
NEC Monitor 1 2" GN . . . . . . . . . . . . . . . . . .  229. 
LOBO Disk 11/ Contoller DOS 3.3 . . . . . .  499. 
LOBO Disk II . . . . . . . . . . . . . . . . . . . . . . . . .  399. 
SUPERTERM 80 Col. Card . . . . . . . . . .  '1329. 
Z80 Soft Card . . . . . . . . . . . . . . . . . . . . . . .  295. 
H.S. Serial Card . . . . . . . . . . . . . . . . . . . . .  1 79. 
COMM. Card . . . . . . . . . . . . . . . . . . . . . . . .  1 79. 
CLOCK Calendar Card . . . . . . . . . . . . . . .  225. 
ROM Plus Card/KB Filter . . . . . . . . . . . . .  1 75. 
HAYES Mlcromodem . . . . . . . . . . . . . . . . .  319. 
SUPERTalker . . . . . . . . . . . . . . . . . . . . . . . . .  249. 
PARALLEL Printer Card . . . . . . . . . . . . . .  149. 

SOFTWARE 
VISICALC . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  1 19.00 
DESKTOP Plan II . . . . . . . . . . . . . . . . . .  169.00 
PERS Filing Syst . . . . . . . . . . . . . . . . . . . .  80.00 
ADDRESS Book . . . . . . . . . . . . . . . . . . . . .  40.00 
SUPER Text II . . . . . . . . . . . . . . . . . . . . .  125.00 
CCA Data Mgmt . .  , . . . . . . . . . . . . . . . . .  85.00 

MO DEMS 
UDS 103 LP, direct . . . . . . . . . . . . . . .  $ 1 69.00 
NOVATION CAT, acoustic . . . . . . . . . . 1 59.00 

D·CAT, direct . . . . . . . . . . . . . . . . . . . 169.00 
LEXICON LX·l l ,  acoustic . . . . . . . . . .  147.00 
HAYES Mlcromodem, SlOO . . . . . . . .  349.00 

S 1 00 CORNER 
Boards Xitan ZPU (Z80) . . . . . . . . . . . . . . .  S t 29. 

SMB-2 1/0 . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  1 99. 
D-16K Dynamic . . . . . . . . . . . . . . . . . . . . . 1 29. 
D-32K Dynamic . . .  . . . . . . . .  . . . .  . . . . . . 1 99. 

Mainframes Xitan 8 Slot . . . . . . . . . . . . . . . $ 1 99. 
CCS 1 2  Slot . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  349. 
NNC 19 Slot . . . . . . . . . . . . . . . . . . . . . . . 590. 

Computers NNC System 80-lMB . . . . .  $ 3,995. 
NNC System 80W·8.4.MB . . . . . . . . . . .  6.995. 

Z-80 SOFTWARE 
Casu ttl Dbk 

8K Basic $ 50. 
Super Basic $ 95. $ 99. 
Disk Basic $ } 59. 
ZAPPLE Text Ed. $ 35. $69. 
Z·Tel Text Ed. $ 50. 
Text Output Proc $ 50. 
Macro Assembler $ 50. $69. 
Z·Bug $89. 
Micro Z·BUG $69. 
UNKER $69. 
Fortran IV $ 249. 

SUPER 
SALE 

.vc:!l� 
MPI 88 G Matrix 

High resolution dot·addressable graphics {or 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parallel Input 100 cps Bidirectional printing, 80, 
96, and 132 column widths! 
List $799.00 . . . . . . . . . . . . . . . . . . . . . .  $599.00 

ANADEX DP 9500/9501 
200 cps Matrix, high density dot addressable 
gra[Jhics serial and parallel input, up to 2K 
buffer! 
List 5 1 ,650.00 . . . . . . . . . . . . . . . . . . . .  $ 1 ,395.00 

TI 820, RO Full  AS CII 
150 cps Matrix, wide carriage, data processing 
workhorse. 
List S t ,995 . . . . . . . . . . . . . . . . . . . . . .  5 1 ,695.00 

ANACOM 1 50 
Heavy duty 150 cps Matrix 15" carriage, low 
cost replacement {or Tl 820. 
List $ 1',350.00 . . . . . . . . . . . . . . . . . . . .  5 1 ,095.00 

Q<JANTEX 6000 MATRIX 
Heavy duty 150 cps 15" carriage. 

List 5 1, 495.00 . . . . . . . . . . . . . . . . . . . .  5 1 ,1 95.00 

NEC - SPINWRITER 
55 cps Bidirectional, letter quality 

5510 RO List 53,055.00 . . . . . . . . . . .  $2,595.00 

C. ITOH - STARWRITER RO 
25 cps Low cost Daisy Wheel 

List S t  .895 . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . 5 1 ,695.00 

Q <J ME SPRINT 5/45 RO 
45 cps Daisy Wheel, High Qual(ty 

List 53,1 37.00 . . . . . . . . . . . . . . . . . . .  52,595.00 

DIABLO 630 RO 
30 cps letter quality, plastic or metal Daisy wheel 
List 52,7 1 1 .00 . . . . . . . . . . . . . . . . . .  52,395.00 

TYPRINTER 221 Word Processing 
W/KEYBOARD 

20 cps computer printer and typewriter in one. 
Non valatile memory up to 16K Auto error 
correction. 10, 12 and 15 pitch letter quality 
characters. Proportional spacing works with 
most word processing software. 
List $2,850.00 . . . . . . . . . . . . . . . . . . .  $2,450.00 

ES CON CONVERSION 
FO R IBM SELE CTRI C 

Complete with micro processor controller and 
power supply. Standard serial, parallel and IEEE 
versions available. 
List $599.00 . . . . . . . . . . . . . . . . . . . . . .  $539.00 

PRI NT ELE MENTS 
NEC Thimbles . . . . . . . . . . . . . . .  $ 16.00 
Plastic Daisy Wheels 

{or Qume, Diablo, Starwriter . . . . . . 6.00 
Metal Daisy Wheels . . . . . . . . . . . .  .56.00 
I B M  S electric Elements . . . . . . . . .  1 7.00 

RIBBONS 
NEC . . . . . . . . . . . . . . . . . . . . $71 .00/Doz. 
Q(JME . . . . . . . . . . . . . . . . . . .  .54.00/Doz. 
DIABLO . . . . . . . . . . . . . . . . . .  .54.00/Doz. 
ANADEX . . . . . . . . . . . . . . . .  144.00/6 ea. 
ANACOM/Q(JANTEX . . . . .  1 92.00/Doz 
TI/DEC/TTY . . . . . . . . . . . . . .  50.00/Doz. 

• 
MA GNETI C MEDIA 

Premium Quality At Bargain Prices 
5W' Diskettes, all Formats, 

1 00 %  Certified with hub rings, box of 1 0  
Single sided, single density . . . . . . . .  522.50 
Single sided, double density . . . . . . . . .  24.50 
Double sided, double density . . . . . . . . .  32.50 

8" DISKETTES, ALL FORMATS 
100% CERTIFIED 

Single sided, single density . . . . . . . .  526.00 
SSSD Error Free . . . . . . . . . . . . . . . . . . . . .  27.00 
Single sided, double density . . . . . . . . .  34.50 
Double sided, double density . . . . . . . . .  40.00 

3M DATA CARTRID GES, 1/4" 
Regular . . . . . . . . . . . . . . . . . . . . . . . .  5 18.15/ea. 
Regular Error Free . . . . . . . . . . . . . . . . . . .  20.65 
Mini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.25 

DIGITAL PHILLIPS CASSETTES, 1/4" 
For Most Systems . . . . . . . . . . . . . . . . . . . .  $3.60 

. • • • . . . . . . . . • • • . • . . . • • • • . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . • • • • • • • • . . . . • • • • . . . . . . . . . . . . . . . . . . . • • • . • . . . . • • • • • • • • . .  

TO PLACE YO <J R  ORDER CALL: 
TELEPHONE TELEX 

( 7 1 4) 744·73 1 4  697 1 20 

FREE & EASY PAlOMAR 
• • • •  that's our new catalog, filled with super buys 
on computers, peripherals , accessories and supplies . It's 
free and it makes buying easy for you . Just ask for it! 

Circle 315 on Inquiry card . 

Computer Products 
91 ().] 05 W. San Marcos Blvd .. San Marcos. CA 92069 
TERMS OF SAIL: Cash, check. money order. bank wire transfer, 
credit card or purchase orders from qualified firms and 
institutions. Please include telephone number with order and 
expiration date on credit card orders. California residents add 6% 
sales tax. Advertised prices are for prepaid orders F.O.B. shipping 
poirt. Add 3:t for shipping in U.S. Pricing and availability subject to 
change without notice. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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STA TEMENTS OF PROGRA M EXECUTING 

m : = 3  

'D AGE m = 3 STOR 
FOR G 
VAR IA  

LOBAL  y=P  
BLES  

1-' 

y : = fac (m) {= tac (3 l} 
m =3 
y = P  

n =3 

lac ( n-1)  {= fac ( 2 l} 
m=3 
y = P  

n=3  

fac'( n - 1 )  {= facO l } 
m =3 
y = P  

n = 3 

{ IF n = l THEN} 
lac : =  1 

m = 3  
y = P  

foe : =  
fac ( n -1 ) * n  {= tac ( 1 ) * 2} 

m = 3  
y = P  

foe: = 
fac ( n - 1 ) * n {= tac ( 2 )*3} 

m = 3  
y = P  

y : = foe (m) 

, {= fac(3 l} 
l=l LJ 

foe= P foe= P foe= P 
n=3  

foe=  P 
n = 3  

fac = P  
n =3 

fac = 6  

STOR 
LOCA 
W ITH  

AGE FOR n = 2  n = 2  n = 2  
foe = P 

n = 2  
foe = 2 L VAR IABLES foe= P fac = P  I N  " foe " 

n = 1 
fac •P  

n = 1  
f ac = 1  

r-�o�--------�----------�2�--------�3����---4�--------�s�--------�6�--------�7�� 
TIME 

Figure 1: Execution of the Pascal statements "m : = 3; y : = fac(m)". The columns of boxes represent the stack at time t =  0, 1 ,  2, . . .  7. 
The statements above each column indicate the part of the function that is executed to give the stack illustrated below, and the com
ments in braces are used to clarify the statements being executed. The letter P indicates a pending calculation. 

addresses have not been shown in figure 1 .  
Had the variables "m" o r  "y" occurred inside "fac" 

without a new declaration, these variables would be said 
to be global to the function, and then "fac" could access 
or change their values . When global variables are 
changed within a function, the function is said to cause 
side effects . Sometimes this is useful, but often it is 
dangerous, and should be used with caution. 

When the program execution begins, the global frame 
is set up, and soon the variable "m" is assigned the value 
of 3 (see column 0 in figure 1) .  When the function call 

ABRACADABRA . . .  
DataMagic® and 3450 Computer System 

Try it and you' l l  see why it's named DataMagic.® Abracadabra, 
you're transformed from a programmer, back into doing what's 
printed on your business card. You're concentrating on the content 

"fac(m)" is reached, a stack frame for "fac" is set up (col
umn 1) below the global frame, and the value, 3, of the 
argument "m" is assigned the parameter "n" and stored in 
the local stack frame. (This call by value is the default 
behavior in Pascal. The alternative method of passing 
values, variable parameters, will be discussed shortly . ) -

Now the value of "fac(n - 1 )  = fac(2)" is required . In 
order to compute this, the function "fac" is called (recur
sively), this time with a parameter value of 2. A second 
local stack frame is set up with n = 2  (column 2).  

This activation will call "fac(1)", and its frame is set up 

of a report, not how many l ines to skip after the title. You're concen
trating on a sale, not how to get prices out of the computer. 

You are using DataMagic,® TEl, Inc.'s DataBase Management 
System that a llows you to quickly define databases and fill them with 
a minimum of effort. You work with a C RT screen display in a "fill-in
the-blanks" mode of operation. Report generation, database brows
ing, database update - do it by "magic",  DataMagic,® that is. 

And the perfect companion for DataMagic® is the TEl Model 3450 
Computer System. With the fastest 8-bit CPU on the market, over 
half a megabyte of mass storage, two serial and one parallel printer 
ports, and one RS-232 port for the available Model 341 1  Terminal. 
With the built-in voltage protection that is keeping up TEl's repu
tation for reliability al l  over the world. And, with TEl's proven Op
erating System, T/DOS, that lets you run not only DataMagic,® 
but BASIC and most of the other microcomputer programming 
languages and application programs commercially available. 

When you outgrow your Model 3450, no problem. Let us show you 
System/48, our multi-user System with it's own kind of MAGIC® 
(details in a separate ad in this issue). Your programs will transfer 
easily. 

You simply can't buy a better small computer! And, to make it 
even better, we include BASIC,  DataMagic® and T/DOS with every 
system. 

See your Distributor today! Or see us at NCC booth 1 56 1 -63 or call 
TEl to see the System and attend one of the regularly-offered train
ing classes. 

5075 S. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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bt.l<!AL l N'l'ERFACE 
(TO/FROfl HOST) 

RS232C 
J2 

SERIAL INTERFACE 
RS 2 3 2 C  

Jl """' ' 

Arn9 5 1 9  INTERRUPT CONTROLLER 
SUPPORTS ALL INTERUPT MODE FOR 

THE z se 

SERIAL INTERFACE SOFTWARE CONTROLLED 
(TO/FROM HOST) BAUD RATE AND REAL-TIME 

RS232C CLOCK USING THE CTC 

SERIAL INTE=7FACE ZOBEX MONITOR 
RS23 2 C .  DISAPPEAR UNDER 

J3 SOFTWARE CONTROL 

EXTENDED ADRESS BIT ' S  
Al6 , Al7 , AlB 

Z D B E X  C P U $.490 
THE ZOBEX CPU I S  A I E E E  STANDARD S -1 0 0 MODU L E  THAT I NCORPORATES 

PROCES SOR , 4 SERIAL AND 3 PARALLEL I/0 , REAL-T I ME CLOCK , AND PROM 
F EATURES , ALL ON ONE BOARD . I T  I S  ADAPTABL E TO W ID E  VAR I E TY OF HOME 
AND OEM AP PL ICATI ON S . TH I S  BOARD W I LL RU N MOD ERN I NT ERRU PT D RIVEN 
OPERAT I NG SYST EM S  SUC H  AS * * MP/M , W ITH NO EXTERNAL C I RCU I TRY . 

B 4 K  R A M B O A R D  
THE Z OBEX Z M S -1 0 0 6 4 K  RAM BOARD 

I S  H I GH -SPEED BANK S E LECTABL E DY NAMIC 
MEMORY FOR S - 1 0 0 COMPUTERS . 
- 4 M H z  OPERA T ION ( no w a i t  s t a t e s ) 
- INV I S I BL E  REFRESH ING 
- FULL DMA OPERA T ION 
- COMPAT I BL E  W I TH * CROMEMCO , e t c . 
- RU NS * CROM I X  AND * * MP/M 

WITH NO MOD I F ICAT ION 

FLOPPY D I SK CONTROL L E R  
F OR I BM 3 7 4 0  F ORMAT 

$ 24 5  

$ 795  

® 
Z D B E X  

P.O. BOX 1847 SAN DIEGO, CA 92112 
7343-J RONSON RD . SAN DIEGO, CA 921 1 1  

(714) 571-6971 

* C r omemco , C rom i x  a r e  t r ad e  ma r k s  of C romemco I nc .  
* * MP/M i s  t r a d e  ma r k  o f  D i g i t a l  Res e a r c h  

Circle 440 on inquiry card. 
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at the bottom of column 3. Since n = 1, this can be 
evaluated without further recursion: the answer is 1, and 
is stored in the variable "fac" in column 4. Now the 
previous invocation of "fac" (with n = 2) can complete its 
work. Its answer is 2 X fac(1) = 2 X 1 = 2, which is as
signed to the variable "fac" in column 5 (where the stack 
frame of "fac(1)" has been popped) .  

The unwinding process continues as  control returns to 
the previous call of "fac" (with n = 3), where the answer 
can now be computed as fac = 3 X fac(2) = 3 X 2 = 6, and 
stored in column 6. Finally, the answer is assigned to the 
global variable "y" in column 7. 

Applications of Side Effects 
Before we see how side effects can lead to unexpected 

trouble, we should point out that they can be used in 
many legitimate ways . For example, no useful language 
can exist without the statement READ(x) .  It may also be 
useful to have a function that includes the following 
code: 

IF denominator = 0 
THEN write('attempt to divide by zero') 
ELSE quotient : = numerator/denominator 

The procedures read and write both have side ef
fects-they affect the status of the (global) files input and 
output. 

Another useful application of side effects occurs when 
each activation of a procedure computes only part of the 
answer and places it into the appropriate section of a 

Our software for the Apple 
keeps the Doctor away . • . 

. . .  away from needless 
billing drudgery. 

The Pro-soft Medical Bi l l ing System for the 
Apple II features: 

• U p  to ten physicians 

• Over 7000 accounts 

• I mmediate Su perb i l l  

• MediCare, Medi-Cal ,  Other 

• RVS and I DCA codes •Menu d rive n ,  easy to use 

•Su pport and t ra i n i n g  

For  m o re i n f o r m a t i o n  c a l l  o r  wr i te u s  - today !  

.$&�·�� Professional Medical Sortware t_ w . (213) 248-2884 • � 3604 Foothill Boulevard � La Crescenta, CA 91214 -•f#$\1 
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global buffer. When all activations of the procedure have 
done their jobs, this buffer will contain the entire answer, 
which can then be worked on. Examples are the recursive 
algorithms for sorting arrays and for backtracking (see 
Wirth, Chapter 3 and page 79, listed in the references) . 
This mechanism is not without risk, however, because 
procedures other than the one intended can inadvertently 
modify the global variable. 

Some languages provide the appropriate mechanism, 
eg: "own" variables in ALGOL-60 or static storage in 
PLII and C .  These variables have "local name scope" (ie: 
they can not be directly accessed from outside the pro
cedure) .  However, they are allocated storage only once. 
Thus, like global variables, ne� copies are not made with 
each activation of the procedure, so their values are re
tained from one activation of the procedure to the next. 
The loss of this feature in Pascal is generally overshad
owed by the pleasant fact that Pascal is a simplification of 
ALGOL-60, whereas PLII is a "complification . "  

A Faulty "fac" Function 
Now we'll look at a modification of the factorial pro

gram, where a variable parameter is used. Although it 
looks very much like the first version of "fac", you will 
see that it computes the wrong answer: 

FUNCTION fac2 (VAR n:INTEGER):INTEGER; 
BEGIN 

END 

IF n = 1 
THEN fac2 : = 1 
ELSE 
BEGIN 

n : =  n - 1 ;  
fac2 : = fac2·(n) * (n  + 1 )  

END 

Assume that it is called, as before, by the following se
quence: 

m : =  3; y : =  fac2(m); 

Note the keyword "VAR" in the function header. A 
variable parameter in Pascal does not copy the value of 
its argument onto the stack frame. Instead, a reference 
(ie: a pointer) to the argument (in this case, the variable 
"m") is placed on the stack frame. This method is known 
as "call by reference . "  There are times when you want to 
use this method-for example, when a large item like an 
array or file is a parameter, or when you want to change 
the value of a global variable . But disaster lurks, as we 
will indicate shortly. 

The argument in a call by reference must also be a 
variable (see Wirth, page 71) .  This prohibits a call like 
"fac2(n - 1 )", since (n - 1) is an expression, not a 
variable. Therefore, the variable "n" must be 
decremented in the ELSE clause. This appears to make the 
same mathematical calculation as in the previous version 
of the function "fac" because the multiplication is now 
by (n + 1), the original value of n. In fact, it does not. 

By having a variable parameter, "fac2" is able to get in
to the global variable "m" and (if you are not careful) 
change its value. 

I 



if He'd used seleettm 
it wouldn't have taken seven days 

• Learn SELECT in just 90 minutes. A whole new word processi n g  software 
concept that k icks  the coded key habit and frees you from comp l i cated i nstruct ion  
man uals.  SEL ECT i s  fast .  SELECT is  log ical .  Wi th  s i ng le key m nemon ics ,  you ' l l  u se 
dozens of commands that i n stant ly access the  r ich capab i l i t i es of t h i s  system. There's 
not h i n g  l i ke i t .  

S i m ply h it  "C" and you ' l l  be ready to Create a document .  
Key " I "  and you ' l l  be  i n  the I n sert mode. 
Key " M " .and Move ent i re b locks of text . . .  and key dozen s  more .  

That 's a l l  t here i s  to i t .  You ' l l  get  a l l  t hat word process ing  software pro m i ses . . .  p l us  a 
few s u rprises. 

SELECT with SUPERSPELL : The only microcom puter software with an i ntegrated 
spel l i ng d ict ionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with  its 1 0,000 word d i ct ionary scans you r text at com puter speed t hen  d i s p lays and 
corrects al l  your typ i n g  errors. You can i ncrease SUPERSPELL ' s  word power and 
c ustom ize the d ic t ionary by add i ng new words,  one at  a t i me.  Ask to see i t  today at  
you r  local  dealer. 

SE LECT w i t h  SU PERSPELL . . .  j ust a l i t t le byte more.  
TM 

-�� !.<2! .,.,i:l----·--- - ---•... . ..• ,. 

SELECT w i l l  run on any machine that uses CP/M or M P/M " or i t s  derivatives. 

I t  needs 40K of RAM and two d i sk drives. Special version now ava i l ab l e  for 

Radio Shack Mod I I ' "  and Apple I I " "  

• SELECT and SUPERSPEll are trademarks o f  Select Information Systems Inc. 
• • CP/M and MP/M are trademarks of Digital Research 

• • • A trademark of Tandy Corp. 
• • • • A trademark of Apple Computer Inc . 

INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard · Kentfield, California 94904 . (415) 459-4003 
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STA TEMENTS OF PROGRAM EXECUTING 

"' " 

_L_ e 
STO R A G E  [£] 
FOR G L O B A L  m=3 
VA R I A B L E S  y = P  

I 
STO R A G E  FOR 
LOCAL VAR I A B L E S  

W I TH I N  
11 foc2 11 

0 

� N " � " 

m= 2j] 
y=P  

n =  ;::j] n= 
f ac 2 = P 

� z UJ :I: .... 
� - 5 -5 ' " N " N " " " " "-� " � � 

3 4 5 

T I M E  

" 
N 

� + " - �  .!. 
5 :f N -u * " c -

0 - II 
_ .._,_,.._,_, 

� + -= �  .!. :f " " N N u * u c N c - 11 _ .._,_, .._,_,  m=� 
y = P  

n = 
fac2 =4 

8 

� 
� N " �·. � ,., .._,_,  

[2] 4 

Figure 7: Execution of the Pascal statements "m : = 3; y : = fac2(m)" .  In this case, the variable "n " within the function "fac2" (listed 
in the text) points to the global variable "m" and can change its value; the arrows from "n " to "m " indicate this relationship. 

Consider the stack diagrams for the function "fac2" 
(see figure 2) .  This time, each new instance of "n" gets a 
pointer to the variable "m" and the code "n : = n - 1" 
causes the global variable, "m", to be decremented by 1 .  
Still, no  values can be  assigned to  "fac2" until the stack 
starts to unwind, and when that happens, the value of 
"m" has been decreased to 1. Thus the multiplication is 
always by 2. 

As you see, this function is not computing factorials at 
all, but 2"'- • .  The problem arises because "fac2" is altering 
the value of i ts parameter, a situation to be avoided when 
not absolutely necessary . After the entire function ter
minates, the variable "m" will be left at 1, regardless of its 
initial value. The function "fac2" is exerting a side effect 
on lim". 

ITS MAGIC® 
TEl ,  I nc. announces System/48, the outstanding multi

user business computing system for the 80's. Look at 
these features: 
• From one to eight interactive users per node 
• Over half a mi l l ion bytes of user memory available 
• Winchester-technology hard d isk with 1 8-mi l l ion bytes 

(formatted capacity) 
• 1 5-minute mean-time-to-repair  because of modu

lar construction and high reliability (always a TEl 
trademark) 

• Built-in protection from l ine-voltage spikes, noise, and 
brownouts 
And, it features MAG IC®, the Operating System that 

gets things done faster than you can pul l  a rabbit out of a 
hat because of its mu lti-keyed indexed-sequential access 
method and flexible file-organization methods. MAGIC® 
also offers high security, with password protection for 

Side effects can occur whenever a procedure accesses a 
global variable either directly or indirectly via a variable 
parameter. Side effects are avoided by the use of local 
parameters (declared within the procedure or function) 
and value parameters. Many side-effect errors are so easy 
to make and so hard to debug that language designers 
will prohibit certain dangerous constructs (or encourage 
the implementors to do so). (See Pascal User Manual and 
Report, page 79, listed in the references . )  For example, 
the use of global variables (or parameters) for the control 
of "for" loops is prohibited by the CDC implementation 
of Pascal described in The Pascal User Manual and 
Report (pages 120 and 121, and error messages 155 and 
180 ) . 

One of the most discomforting difficulties in debugging 

both reading and writing of fi les avai lable. MAGIC® sup
ports a System printer or printers with print spooling as 
well as local printers for as many users as desired. 

MAGIC® also includes DataMagic11® - TEl 's  red-hot 
DataBase manager (refer to its ad elsewhere in this 
issue) . When used with MAGIC®, DataMagic11® has even 
more tricks up its sleeve - l ike automatic or manual 
record- lock protect i o n  w h e n  m o re than  one user 
accesses a particular record , automatic transaction back
out to protect the data-base in case of System crashes, 
etc. 

Take a quantum leap i nto the future !  Call your  TEl Dis
tributor today! See us at NCC booth 1 561 -63 or call TEl to 
see the System and attend one of our regularly-offered 
classes. 

� I System/48"1 
5075 S. LOOP EAST, HOUSTON, TX. 77033 (71 3) 738-2300 TWX. 91 0-881 -3639 
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Programmers should strive to write 
code that is clear, correct, 

verifiable, and easily transported to 
other implementations. 

functions with side effects may occur if f X g is not equal 
to g X f, at least if "f" or "g" is a function. Consider, for 
example, the apparently simple modification of the 
"fac2" function that is made by changing the key line to: 

fac2 : = (n + 1)*fac2(n) 

The reader is invited to make a stack history as above . 
Assume that multiplications are performed left to right, 
and · that the stack frame for "fac2" also allocates a loca
tion to hold the value of the expression (n + 1) until after 
"fac2(n)" is computed, with the two values then being 
multiplied. (In practice, values of such expressions may 
be stored as temporary variable? in registers . )  

As a result of this single change, "fac2" will compute 
the correct value of factorial . What is the moral? When
ever the spectre of unplanned side effects rears its ugly 
head, discovery of the "correct" solution may be a matter 
of luck (and might depend on the implementation ! ) .  In 
any case, programs are certainly hard to debug whenever 
f X g and g X f are not equal. 

There are, of course, simpler examples that illustrate 
this pheno.menon. Consider the following function : 

FUNCTION f(VAR i :INTEGER) :INTEGER; 
BEGIN f :  = i; i : = i + 1 END; 

This function simply returns the value of its argument, 
but has the side effect of incrementing that argument .  

The following sequence: 

x : = 1; WRITE ( (x + 1)*f(x) ) ;  
x :  = 1;  WRITE ( f(x) * (x + 1) ) ;  

produces a printout of: 

2 3 

In this case, the printout (which would have been "2 2" if 
the order of multiplication had not mattered) vindicates 
our assumption that multiplication was performed left to 
right. . · . . 

The order in which multiplications are performed IS 

(deliberately) left unspecified by the semantics of most 
programming languages . For example: 

x : = 1; WRITE(x*f(x)) ;  
x :  = 1 ;  WRITE(f(x) *x) ;  

produces a printout of: 

2 2 

and we must conclude that the value of the expression 
f(x) is evaluated before the value of the variable "x". This 
may be done for optimization reasons, in order to min
imize register use. Furthermore, an optimizing compiler 
may choose not to evaluate f(x) at all in an expression like 
O*f(x), since the answer is always zero. In that case, any 
side effects of the function "f" on "x" would not appear. 

In short, the results of these examples can very well de
pend on the implementation ! It is bad practice to write 
this kind of code, and programmers should strive to write 
code that is clear, correct, verifiable, and easily 
transported to other implementations. If you can avoid 
unnecessary side effects, you will be one step closer to 
this goal . • 

References 
1 .  Jensen, K and N Wirth. Pascal User Manual and Report. Springer
Verlag, 1 974. 
2.  Wirth, N. Algorithms + Data Structures = Programs. Englewood 
Cliffs NJ: Prentice -Hal l ,  1 976. 

Successful OEM's, systems integrators and computer 
dealers coast-to-coast and worldwide know that TEl's 
mainframes keep on running- non-stop. We coined the name 
" Mainframe" for our S- 1 00 bus mainframes, and now the 
Microframe® is even better. 

· No other mainframe compares with the performance and 
reliability of a TEl Microframe?il Its unique design substantially 
increases the reliabi lity of any S-1 00 computer system by 
providing a high efficiency power supply with brownout 
protection and line-noise rejection, low card heat dissipation, a 
sophisticated high-speed bus with active termination, and a 
card cage - all packaged in a sturdy enclosure. 

TEl builds 1 2  and 22 slot Microframes, in both desktop and 
rackmounted versions. TEl also makes a wide range of 
associated MicroFrame® products. TEl's extensive mainframe 
experience and know-how can solve your system configuration 
problems. 

· 

Call TEl today for the name of your nearest distributor. 

5075 S. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910 -881-3639 
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Let your customers know that you mean 
business - show with 

1 0  
Computer 

Trade 
Shows 

Comp-U-Con 
The schedule of shows wi l l  be 1 981 

1 Cleve land, Oh io  - August 1 4- 1 6 
2 Mi lwaukee, Wisconsin - August 20-23 
3 St. Pau l ,  Minnesota - September 9-1 1 
4 Detroit, Michigan - September 24-26 
5 Pittsburgh ,  Pennsylvan ia - October 1 -3 
6 St. Lou is,  Missouri - October 1 5- 1 7 
7 Dal las, Texas - October 22-24 
8 Los Angeles, Cal iforn ia  - November 8-1 0 
9 San Francisco, Cal ifornia - November 1 9-21 

1 0 Denver, Colorado - December 3-5 

Comp-U-Con Company presents - 10 Home and Bus i ness Com puter Festivals - From Coast to Coast. 
These shows wil l be d i rected toward the home user/hobbiest and small busi nessman and wil l be p ro moted by a fu l l  scale pub l icly 

appeal ing package of inducements - such as speakers on subjects of particu lar interest to the targeted g roups and a d rawing for a 
$3000 .00 com p uter syste m .  

I f  you r  com pany has a n  in terest in  g reatly increas ing  its sales th is fal l  and does business with i n  a 300 mi le  rad ius  o f  any or  a l l  o f  the 
targeted cit ies . These s hows are exactly what you r looking for. 

You may participate on  two leve ls .  You may either pu rchase Booth space , i n  which you can present and demonstrate you r  goods 
d irectly to the p ubl ic, o r  you can purchase advert is ing space in  each shows handout broch u re that wi l l  be g iven to al l  that attend . 

The average attendance is expected to range from 20 , 000 up to 35 ,000 people with addit ional  information go ing  out by mail  to those 
who can 't attend . 

Please Call or Write today for complete detai ls and costs. Write to - The Weston Research Institute , P . O .  Box 1 75 ,  
Waverly , lA 50677 or  C a l l  Jeff Weston ,  Col lect a t  (31 9) 268-1 953 . 

Note - Because ot limited space avai lab i l ity, an early reservation is recommended to assu re you of space . 
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DEMONS : 
A Symbolic Debugging Monitor 

This symbolic debugging monitor 
for the 6800 processor, DEMONS, 
can make debugging of machine-lan
guage programs devilishly easy by 
allowing you to control the sequence 
of program execution and the con
tents of registers dynamically. Re
quiring only $40 worth of easily built 
hardware and 1500 bytes of memory, 
DEMONS provides the 6800 with a 
virtual programmer's console able to 
display instructions in mnemonic 
form. 

Monitor Features 
DEMONS includes a flexible 

disassembler that can be used by 
itself, with your programs, or with 
DEMONS . All variables are stored in 
the MIKBUG scratchpad memory 
(hexadecimal locations AOOO thru 
A07F), making DEMONS a candidate 
for being s tored in read-only 
memory. Single-step and trace func
tions are implemented with a peri
pheral interface adapter (PIA) and 
two readily available integrated cir-

About the Author 
Aillil Ian Halsema has worked as a program

mer since 1 971 . He is now a senior member of 
the programming staff at Xerox Corporation. 
He owns a Southwest Technical Products Cor
poration 6800 system equipped with 16 K bytes 
of memory, a CT-1024 video terminal, an 
AC-30 cassette tape interface, and an Okidata 
CP-110 printer. 
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A I Halsema 
4921 Patrae St 

Los Angeles CA 90066 

cuits, which together form a hard
ware cycle counter producing non
maskable interrupts. This cycle 
counter technique is the same as that 
used in Motorola's EXORciser devel
opment system, and allows stepping 
through programs in read-only 
memory. 

Debug machine
language programs for 
6800 systems using in
struction mnemonics. 

The disassembler requires less than 
1 K bytes of read-only memory, pro
duces symbolic program listings 
similar to those produced by an 
assembler, and can be used to pro
duce source code for input to an 
assembler (for instance, if you need to 
reassemble a program to incorporate 
modifications) . As an added feature, 
the disassembler calculates and dis
plays the effective address referenced 
by relative address mode instruc
tions. 

Disassembler Routines 
The disassembler subsystem con

sists of three main routines : operator 
interface, disassembler, and an out-

put routine for terminal display of 
disassembled code. The user can 
write his own interface and other 
routines for special applications. Any 
operator interface routine must set 
the first (or only) address of code to 
be disassembled, the number of lines 
of disassembled code to be produced 
(128 lines maximum), and the address 
of an output routine. 

The operator interface routine calls 
the disassembler as a subroutine. 
Control will not be returned to the 
operator interface until the dis
assembler has produced the required 
number of lines of code. As each line 
of code is completed, the dis
assembler calls the output routine. 
When the disassembler is done, it 
returns control to the operator inter
face routine with the line count set to 
0 and the address of the input code 
incremented to point to the next 
instruction. 

The built-in operator interface is 
designed for use with video terminals 
having displays in a format of sixteen 
lines of thirty-two characters each, 
although it will work with other types 
of terminals. Since each line of output 
is thirty-two characters in length, the 
interface routine will cause a single 
page of fifteen lines to be displayed, 
with the cursor at the bottom of the 
display (as illustrated in figure 1) .  A 
new address can then be entered. If 



ALL TIE PROGRAMS · 

YOU'LL EVER NEED. . 
FOR S&OO. · . 

Say goodbye to the costs and frustrations 
associated with writing software: The Last One® will be 
available very soon. 

More comprehensive and advanced than 
anything else in existence, The Last One® is a computer 
program that writes computer programs. Programs that 
work first time, every time. 

By asking you questions in gen uinely plain 
English about what you want your program to do, The 
Last One® uses those answers to generate a totally bug
free program. in BASIC, ready to put to immediate use.  

What's more, with The Last One� you can change 
or modify your programs as often as you wish. Without 
effort, fuss or any additional cost. So as your requirements 
change, your programs can too.  

In fact, it's the end of programming as you know it. 
And if, because of the difficulties and costs of 

buying, writing and customising software, you've put off 
purchasing a computer system up to now, you need 
delay no longer. 

The Last One® will be available very soon from 
better computer outlets. To place your order, take this 
ad into your local dealer and ask him for further details. 
Or in case of difficulty, please write to us direct. 

YOU'LL NEVER NEED BUY ANOTHER PROGRAM 
D ]. :Al' Systems Ltd .. IlrninsteL Somerset. England TA19 9BQ. Telephone O l l-44-4605-41 17. Telex 46338. ANYTYR G. 
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you wish to view the next sequential 
set of fifteen lines, type a nonhexa
decimal character followed by a G.  
The disassembler executes quickly; it 
will be input/output (110) bound 
(having to wait for I/0 operations to 
finish) up to terminal data rates of 
about 3000 bps. 

Disassembler Tables 
Almost half of the memory space 

taken up by the disassembler is used 
for two tables. The larger of the two 
is the packed-mnemonic table. Each 
entry in this table is 2 bytes long, with 
entries arranged in ascending opera
tion code order. Those operation 
codes which are undefined (such as 
hexadecimal 00) are represented in 
the table by the FCB pseudo-oper
ation mnemonic. Each entry is 
formed by dropping the fourth char
acter of the mnemonic (either an A or 
a B as in LDAA), masking out the 3 
high-order bits of each of the remain
ing characters, and packing them into 
16 bits. The high-order bit of the 16 is 
used as a flag to specify an alternate 
entry in the smaller table. Note that 
this method of packing characters is 
valid only for character codes with 
the same high-order 3 bits. Numeric 
and alphabetic ASCII characters can
not be packed together. Figure 2 gives 
an example of mnemonic packing. 

The smaller table is the format 
table. It  defines the address mode, the 
fourth character of the mnemonic 
symbol, and the number of bytes in 
the input object code. The format 
table consists of thirty-two 1-byte 
entries with two entries for each 
possible value of the high�order 
nybble (ie: half-byte) of the input 
op code. The second entry of a pair is 
selected when bit 16 is set to the 
value 1 in the corresponding packed
mnemonic-table entry. 

This method of defining formats 
and mnemonics works for all but 
three mnemonic symbols. The PSHB, 
PULB, and BSR op codes are excep
tions that must be handled differently 
in the program. A fourth exception is 
the FCB pseudo-operation which has 
its own format-flags byte outside of 
the table. 

During execution of the dis
assembler, the op code is used as an 
index into the packed-mnemonic 
table, while the high-order nybble of 
the op code is multiplied by 2 and is 
used as an index into the format 
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0 1 2 3 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2  

{ 1\ 
0 0 0 0 3 7 p s H B 

2 
3 
4 
5 
6 

0 0 0 1 1 6 T A B 
0 0 0 2 4 4 L S R A 
0 0 0 3 8 D 0 4 B S R $ 0 4 $ 0 0 0 9 
0 0 0 5 1 7 T B A 
0 0 0 6 8 4 0 F A N D A * $ 0 F 

0 0 0 8 3 3 p u L B 
0 0 0 9 8 B 3 0 A D D A # $ 3 0 
0 0 0 B 8 1 3 9 C M P A # $ 3 9 

8 
9 

10 
1 1  
1 2  
13 
14 
1 5  
1 6  

0 0 0 D 2 3 0 2 B L S $ 0 2 $ 0 0 1 1 
0 0 0 F 8 B 0 7 A D D A # $ 0 7 
0 0 1 1 A 7 0 0 S T A A $ 0 . X 
0 0 1 3 0 8 I N X 
0 0 1 4 3 9 R T s 
0 0 1 5 0 0 F C B $ 0 0 

\. LJ 
Figure 1: Example of disassembled code as it appears when output to a video terminal 
screen. 

Mnemonic to be packed: LDX 

ASCI I  Hexadecimal Representation: 4C 44 58 (0 1 00 1 1 00 01 00 0 1 00 0 1 01 1 000) 

L 
Deleting the high-order 3 bits � � � D X 

L D X 

Collecting the bits in 2 bytes: 001 1 0000 1 001 1 000 (30 98) I '---' � '---' 
not used L D X 

· Figure 2: Forming an entry in the packed-mnemonic table. The three high-order bits are 
stripped from the ASCII representation of each character of the three-letter mnemonic. 
The 5-bit characters are packed into two 8-bit bytes, with one bit not used. The 
characters are restored to 8-bit form by adding hexadecimal 40 to the 5-bit value. 

table. The packed mnemonic is 
unpacked, and the 3 high-order bits 
of each character are restored by add
ing hexadecimal 40 to each 5-bit 
value. The unpacked ASCII char
acters are stored in a line buffer along 
with the fourth character, if any, of 
the mnemonic . 

The operand field is built using for
mat table data indicating the length 
and address mode of the instruction . 
If an immediate-mode instruction is 
being processed, the operand is pre
ceded by a "#" character. If the 
instruction uses relative addressing, 
the absolute effective address is calcu
lated and is placed in the comments 
field of the output buffer. If the 
instruction uses indexing, the oper
and is followed by a ",X" sequence . 
All operands are in hexadecimal. All 
fields in the line start at fixed loca
tions, making for easier user process
ing. 

Hardware Additions 
The hardware cycle counter is con

nected to side A of the peripheral 
interface adapter. Figure 3 shows a 
schematic diagram of this. In my 
system, a Southwest Technical Pro
ducts Corp (SwTPC) 6800, the peri
pheral interface adapter is on an 
MP-L parallel interface board which 
is connected to the system reset line. 
On power-up or reset conditions, 
data direction register A (DORA) and 
1 10 register A (lORA) cause logic 1 
levels to appear on the MP-L's output 
lines. If applied directly to the 
counter, these levels would start the 
counter running and producing inter
rupts before the system could proper
ly process them. 

To avoid this condition, a 7404 hex 
inverter is used to complement the 
load, clear, and enable signals, and to 
keep the counter halted and cleared 
following power-up and system reset. 



Qantex I mpact Printers 
1 50 Characters Per Second 

1 36 Col umns Per Line 
The m ic roprocessor control led Series 6000 
is packed with standard featu res. True 
l ower case descenders and u nderl i n i ng .  
B i d i rect ional  log i c  seeking.  B u i l t- i n  test 
capabi l i ty. Rugged 400 m i l l ion c haracter 
pr int  head. Beaut ifu l 96 c haracter set in a 
9 x 9 m atrix. Paral le l ,  or u p  to 1 9,200 baud 
seria l  i n terfaces supporti ng RS-232, X-ON ,  
X-O FF o r  C u rre nt Loop. Fu l l  operator con
trols.  Q u iet ized, s leek enc losure to en
hance your system .  Del ivery from stock. 

QdnteX Divis ion of 
North At lant ic I ndustries 
60 Plant  Ave n ue, Hauppauge, N .Y. 1 1 787 
( 5 1 6 )  582-6060 TWX 5 1 0-227-9660 

(800 ) 645-5292 

For more i nformation 

call your local distributor: 

AR IZONA 
PG I Wholesa le  
1 -800-528-1 4 1 5  

CAL I FO R N I A  
Basic Systems 
21 3-673-4300 
71 4-268-8000 
408-727-1 800 

MINNESOTA 
Vikeland Sales 
61 2-645-4647 

AUSTRALIA 
Mitsui 
Computer 
Systems 
02-9299921 

AR KANSAS 
Hemco E l ectronics 
50 1 -663-0375 

I L L I NO I S  
Engineered Sales 
31 2-832-8425 

M ISSO U R I  
Computer Dataco 
8 1 6-254-3600 

BELG I UM 
Compudata 
Belgium 
7205066 

CANADA 
Computer 
Markets 
41 6-445-1 978 

I N D IANA 
Audio Specia l i sts 
21 9-234-500 1 

M ISSO U R I  
ESC Sales & Leas ing 
31 4-997- 1 5 1 5  

DE NMAR K 
TMS Dataudstyr 
45-2-9 1 1 1 22 

LOU ISIANA 
Micro Computer 
Of New O rleans 
504-885-5883 

NEW Y O R K  
Washington 
E lectric Co., I nc .  
21 2-226-2 1 2 1  

FAR EAST 
Hong Kong 
Equipment 
5-453870 

Distributor inquiries welcome! 

MARYLAND 
Source Associates 
30 1 -431 -0587 

NEW Y O R K  
Dai ly Business 
Products, I nc .  
800-645-5556 
51 6-543-6 1 00 

FRANCE 
Gepsi 
1 -554-9742 

G E RMANY 
Techn itron 
49(89) 692-4 1 4 1 

M I N N ESOTA 
I ntegrated Peripherals 
61 2-831 -0349 

T E XAS 
Data Trend, I nc .  
51 2-496-1 1 1 1  

N ETH E R LANDS 
Compudata 
Bene lux  B .V .  
73-21 5700 
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40 '' CAl , 
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2 '' PAO // 
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PA5 7 '' 
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9 '' PA7 // 
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C O U N T  I COUNT I C O U NT I C O U NT I><J C L E A R  I B I T 3 B I T 2 B I T l B I T O LOAD I E N ABLE 

Figure 3 :  Schematic diagram of the hard
ware cycle counter. The DEMONS system 
uses the nonmaskable interrupt (NMI) in 
the 6800. 
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7404 
741 6 1  
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1 4  7 
1 6  8 

Apple II* owners: S11ve $500 
fUJUJ on the best lmsiness sojtw11re 

in the store. 
Payroll, Inventory and Mail
ing List plus Microsoft's * *  
RAMcard and Softcard. 
Lim ited time offer. Savings 
don 't apply if packages are 
bought separately. 

W1.ry do we say that Peachtree 
Software is the best? Because 
we've spent six years making 
ours the most thorough, most 
comprehensive, mostfeature
packed business software on 
your dealer's shelf. And our 
packages for the Apple II * are 
110 exceptions. Infact, you'll 

fi1zd that Peachtree Software 
offers you more extensive 
capabilities and much more 
e�:haustive documentation 
than any any other publisher. 
And now you can save $500 

LlEAlJJ1TflEE 
SUFTWAF1E 

Don 't make a cosdy m is
take. Compare. Then save 
$500 and get the data pro
cessing capabilities you need. 
The first time around. Get 
Peachtree Software. 

FOR NEAREST DEALER CALL 
in continental US.: 
800·835-2246 Ext. 35 

when you buy all six business packages 
for the Apple II: • General Ledger, 
Accounts Payable, Accounts Receivable, i11 Kansas: 800-3 62·242� Ext. 35 

The undispu_ted Iemler in 
business software for microcomputers. 

3 Co rporate Sq .  Su ite 700 Atlanta . GA 30329 
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'Apple II is a trademark of Apple Computer. Inc. 
· 'Microsoft is a trademark of Microsoft Consumer Products. Inc. 

Circle 320 on inqu iry card. 

From the program's viewpoint , the 
counter clear is off when lORA bit 2 
is a 1, counter load is off when lORA 
bit 1 is a 1, and counter enable is on 
when lORA bit 0 is 0. lORA bits 4, 5, 
6, and 7 are used to output the value 
to be loaded into the counter, leaving 
lORA bit 3 unused. 

The 74161 device in figure 3 is a 32 
MHz synchronous 4-bit counter 
whose carry output will go high for a 
period equal to one full machine cycle 
when a count of 15 is reached. By 
presetting the counter, the carry out
put can be made to go high after 1 to 
15 clock cycles. 

I built the prototype version of the 
cycle counter on a perforated circuit 
board and attached it to the MP-L 
board, which supplies power and 
clock signals. You can see this mount
ing technique in photos 1 and 2. This 
assembly plugs into the motherboard 
and I/0 board slot 3, giving it the 
hexadecimal address range BOOC 
through BOOF. If the cycle counter is 
to be plugged into some other slot, 
DEMONS will have to have the new 
address of lORA patched in at hexa
decimal locations 03E9, 03EA, 040B, 
and 040C. DEMONS uses the non
maskable interrupt (NMI), so the 
i n terrup t-requ e s t  ackn owledge 
(IRQA) line must be wired to the 
NMI input on the cycle counter's peri
pheral interface adapter board. 

How the Cycle Counter Works 
Upon start-up DEMONS initializes 

the peripheral interface adapter and 
loads an initial value of 6 (count 9 
phase-2 clock cycles) into the 
counter. The counter is started and a 
return from interrupt (RTI) instruc
tion is executed. The counter will 
reach the terminal count value and 
toggle the CAl line one cycle before 
the RTI instruction completes execu
tion. Upon completion of the RTI 
instruction, the processor will 
recognize the interrupt, save the 
registers in the stack, and transfer 

· control to the DEMONS interrupt 
routine via the previously set NMI 
vector address. 

DEMONS' interrupt processor will 
test the cycle counter's peripheral 
interface adapter control register A to 
verify that it  was entered as a result of 
a valid interrupt .  If the cycle counter 
did not cause the interrupt, the 
instruction at hexadecimal location 



Disenado de acuerdo con los principios contables aceptados en todos los pafses de habla h ispana. 

APLICACI ONES COMERCIALES Y CI ENTI F ICAS 

....... '-

• CONTABI L I DAD 
GENERAL 
D iari o Genera l  
Resumen del  D iario 
Consu lta parcia l  al  D iario 
Mayor General 
Balance de Comp robaci6n 
Balance General 
Ganancias y Perdidas 
Catal ogos de Cuentas 
Consu ltas por panta l la 

• CUENTAS 
POR COBRAR 
Catal ogo de Cuentas 
Listado de T ransacci ones 
Antiguedad de Sa ldos 
Sa ldos por Veneer 
Relaci6n de Cobranzas 
Relaci6n de Pagos 
Estado de Cuentas 
Consu ltas varias por panta l l a  

• I NVENT ARI 0 Y FACTURACION 
• CONTROL DE BANCOS 
• P ERT/CPM 
• CUENTAS A PAGAR 
• CONTROL DE COSTO DE OBRAS 

ENTAJ AS DEL SI STEMA T. M. A. 
• Son completamentes conversacionales. 
• El chequeo de Ia informacion es instantlmeo. 
• Los reportes impresos o par pantalla guardan 

los formatos generalmente aceptados. 
• Est�n pensados para adaptarse a cualquier empresa. 
• Toda I a  informaci6n esta instant�neamente disponible 
• Precisi6n Expandida. 
• Numeros de hasta t 999.999.999.99 
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SOFTWARE 
DEUElOPmEm 

TOOLS FOR 
IDDUSTRY 

CP/M CROSS-ASSEMB LERS 
Fast; comprehensive cross-assemblers 
to  run under CP/M . *  Extensive pseudo
cps inc lude  fu l l  l ist ing contro l ,  nested 
conditonals, m nemonic synonyms, and 
inc lus ion of  external source f i les.. Gen
erate object f i le, assembly l ist ing ,  and 
symbol table  from source code for n ine 
p o p u l ar m i c roprocessor  fam i l i e s .  

XASM05 . . . . . .  6805 
XASM09 . . . . . .  6809 
XAS M 1 8  . . . . . .  1 802 
XASM48 . . . . . .  8048 
XASM51 . . . . . .  8051 
XASM65 . . . . . .  6502 
XASM68 . . . . . .  6800/6801 
XAS M F8 . . . . .  F8/3870 
XASM400 . . . . .  COPS400 

Assemblers . . . .  $200.00 each 
Manual on ly . . . . $25.00 

8048 DEVELOPM ENT PACKAGE 
Now you can use the 8048 fam i ly  of 
s ing le-ch ip  m icrocomputers without 
buying expensive equ ipment.  Develop 
8048 software with the XASM48 cross
assem bler. Then plug our EPR-48 board 
into your S-1 00 system to program the 
8748 EPROM vers ion .  (Sim i lar packages 
for 8051 and TMS9940E coming soon.) 

8048 Development Package . . .  $574.00 
EPR-48 alone . . . . . . . . . . . . . . .  $449.00 

PROM EMU LATOR BOA R D  
Debug dedicated systems qu ickly. Our  
PSB-1 00 PROM Emu lator is  an S-1 00 
board with up to BK of RAM. Cable with 
24-p in  plug replaces PROM(s) i n  your 
target system for i nstant p rogram test
ing .  

PSB-1 00 PROM Emu lator . .  $395.00 w/ . 
1 K  RAM 

$565.00 w/ 
8K RAM 

Photo 1: The cycle-counter circuit was constructed on a small piece of perforated board 
and mounted on the MP-L parallel interface board inside the SwTPC 6800. 

Photo 2: Shown here is the method of mounting the cycle-counter circuit board. 

0411 will be executed. DEMONS is 
supplied with three no-operation 
instructions (NOPs) starting at this 
address . You should patch DEMONS 
to jump to another nonmaskable 
interrupt processing routine if the 
cycle counter is not the only source of 
nonmaskable interrupts. 

If the interrupt is valid, the counter 
is halted, cleared, and reloaded with a 
value of 3. The registers are fetched 
from the stack and displayed on the 
terminal along with the next instruc
tion to be executed, in this case the 
first instruction of the problem pro
gram. DEMONS then waits for the 
user to enter a command. If the step 
command is entered, the counter is 
started and a return from interrupt 

(RTI) instruction is executed. Twelve 
phase-2 (c/>2) clock cycles later, the 
CAl line is toggled, producing 
another nonmaskable interrupt. Since 
the RTI instruction takes 10 cycles to 
execute, the interrupt occurs during 
execution of the first instruction of 
the program that is being debugged. 
From this point on, interrupts will 
occur after the execution of the RTI 
instruction as each instruction of the 
program being debugged is executed. 

Operational Modes 
In step mode, DEMONS causes a 

single instruction of the program 
being debugged to be executed, and 
then seizes control of operations to 



INTE<TEC 
D/\1/\ 
SYSI"EMS 

64K 
O N LY 

$3395 
32K $2795 

More than an intelligent terminal, the SuperBrain outperforms many other 
systems costing three to live times as much. Endowed with a hefty amount of 
available software (BASIC. FORTRAN. COBOL). the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger, Accounts 
Receivable, Payroll. Inventory or Word Processing . . .  the SuperBrain handles 
all of them with ease. FEATURES INCLUDE: 

• 2 dual-density mini floppies with 360K bytes of disk storage • A CP/M 01sk 
Operating System with a high-powered text editor. assembler and debugger. 

Model OD 
720K Bytes d i s k  storage 
and 64K RAM 

$3895 

... ,�� CORVUS '' 5 MEG ONLY $3750 
A complete self-contained computer system w i t h  APPLESOFT floating point BASIC in ROM , full ASC 1 1 keyboard in a light weight molded carrying case. 

Features Include: 
• auto-start ROM • Hi-Res graph ics and 15 color video output. 
• Expandable to 48K. 

Supertalker . 
Disk . . . . . . . . . . . . . . 
Add-on Disk . .  
Pascal Card . 
Business Software . 

Micromodem . 
Superterm (24 x 80) . 
Speechlab . .  
Communication Card . .  
Modem . 

. .  $379 
395 
229 
225 
200 

• 80 co lumn by 25 l ine  display 
• 12" CRT 
• New screen editor 
• Split screen processing 
• Super fast string handling 
• 15 additional basic commands 
• Supports relative record processing 

Model 8032 
32K memory 

$ 1 795 
NEW! 
Mode/ 8096 
96K memory 

Call for 
NEW 8D50 DUAL DISK $1 795 

1 . m i l l ion  bytes on- l ine storage 
and DOS 2.0 o perat ing system 

NEW 2D31 SINGLE DISK $595 

EPSON 
MX-70 
MX-80 
MX-80FT 
MX-1 00FT 
Cal l  for Pri ces 

CENTRON I CS 
700-9 

$1 795 
• 180 cps BI-DirectiOnal • Up to 1 5'· 

Paper Width • 9 x 9 Matnx 
• Upper/Lower Case 

· • Trar.tor Feed 
• AS-232 

Monitor . 
Printer Card . .  

. . . $279 
645 
525 
495 
625 
159 
180 

Graphics Printer . 
Graphics Tablet . .  

595 ·-----

,_ tlapplc!/H 
IS FINALLY HERE 
1 28K RAM!! 

795 

CLOSE OUT SPECIALS! 
Chatsworth Card Reader for TRS-80 

Axiom 801 . . . . . . . . · . . . . . . . . . . .  . 
Protoline PET to Centronics Interface . 
Microtronics PET /Ham Interface . . . . .  . 

List 

750 
495 
199 
125 

Special 

450 

195 
49 
49 

TEXAS Instruments 99/4 $695 
(with 13" color Monitor) 

Leedex-80 12" S89 

Over 1000 software 

tapes, books, disks, 
on display. Come 
in and browse. 

704 $1 295 
• 60 cps • U p  to 1 5" paper width 
• Tractor Feed • Parallel Interface 
for Apple & TRS-80 • 2 channel 
vertic;il forms! • Top of Form! 

737 Parallel $895 

NEC 
PC-8000 

• 32K RAM 

• 24K ROM • Z80-A Micro 
• Centronics 

and RS-232 
interlaces 
standard 

• Bui ll-in color video interface creates 
vivid a-color graphic displays 

• M ICROSOFT' .. BASIC. plus many 
unique features combine to produce a 
high-performance DISK BASIC 
System. 

• Five dual-level user-programmable 
function keys 

• A built-in numeric key pad 

DEALER INQUIRIES 
INVITED ON D IABLO. 
CENTRONICS. 
SUPEifBRAIN 
DYNABYTE 

. .  s 645 
795 

1295 

MON ITORS 
SAN Y O  1 2" G REEN . . . . . . . .  S325 
BMC 1 2" GREEN . 295 

LEEOEX 13" COLOR . . . .  449 
ZENITH 13" COLOR . 395 
LEEDEX 1 2" B&W . 159 

Serial 

sggs 

DIABLO 
630 Special $2495 

. I  .. :·�;;:::,� Jii 
Min. C redit Card Order $75 

.. . . .  

TO O R D E R  CALL (21 2) 687-5000 Mo��;r� 1 0-6 Sat. 1 1 -5 

The COMPUTER �A,C'T,QRV® 485 Lexington Ave., New York, NY 10017 (46th St. Lobby) 
rH . I I I c Foreign order desk - Telex 640055 



Command 

S.  
Snnnn 
Tnnnn. 
Tnnnn , 1 1 
Cnn 
Bnn 
Ann 
Xnnnn 
R 
D. 

Dnnnn 

G 

Pnnnn,oo oo . 

Descri pt ion 

Step and execute f rom cu rrent address. 
Set hexadecimal address nnnn as the new cu rrent address. 
Set t race mode and break address nnnn. Break count set to 1 .  
Set trace mode and break address nnnn. Set break count to 1 1 .  
Set condition codes to hexadecimal value nn. 
Set B register to hexadecimal value nn. 
Set A register to hexadecimal value nn. 
Set X register to hexadecimal value nnnn. 
Display registers. 
Display 14 instructions in  disassembled form starting at the cu rrent 
address. 
Display 1 4  instructions in disassembled form starting at hexadecimal 
address nnnn. 
Exit from DEMONS and resume problem program execution at the 
cu rrent address. 
Patch memory starting at address nnnn with the hexadecimal values 
oo. Terminate entry with a carriage retu rn. 

Table 1:  Summary and description of the DEMONS command set. 

Dia logue at Term ina l  

* L 
*G 
P 1EOO 
CC B A X  
E1  00 00 3745 

Comments 

Command M I KBUG to load DEMONS from tape. 
Start D EMONS execution. 
Tell D EMONS where to start problem program 
being debugged. 
DEMONS displays registers. 

1 EOO BD 1 E45 JSR $1 E45 : s. 
DEMONS displays the next instruction. 
Operator commands an instruction step. 
DEMONS displays registers. CC B A X  

E 1  00 00 3745 
1 E45 37 PSHB :T1E5F,03 
: S. 

D EMONS displays the next instruction. 
Enter t race mode. 
Start tracing. 

Table 2: Example of a typical user work session with DEMONS, with commentary. 
Characters in italics have been typed by the user. 

E a r l y  ( P K )  M a s k  

Later Masks 

Simultaneous I nterru pts ( N M I  and SWI 
N M I  and IRQ 
IRQ and SWI ( N M I  and SWI 
N M I  and IRQ 
IRQ and SWI 

Processor Action 

treats as IRQ 
handles N M I  fi rst 
handles SWI first 

handles NMI f i rst 
handles NMI first 
handles IRQ first 

Table 3: Sequence of interrupt handling in the Motorola 6800 microprocessor. Parts 
produced during early production nms used the PK chip mask, and demonstrate 
unexpected behavior under certain interrupt conditions, most notably the 
simultaneous occurrence of a nonmaskable hardware interrupt (NMI) and a software 
interrupt (SWI). The PK series of 6800 branches to the IRQ (maskable hardware in
terrupt) vector location whenever this happens. (Parts of the PK series have the let
ters PK inscribed somewhere on the surface of the package; therefore they may be 
iden tified. ) Later production nms of the 6800 processor used an improved chip 
mask, and devices from these later runs handle interrupts in a more logical manner. 

The following rule holds true for all 6800 processors: in the case where the IRQ 
signal is overruled by one of the other two interrupts, the IRQ may be ignored and 
lost unless its interrupt signal has been latched. Fortunately, the IRQ signal from the 
peripheral interface adapter (PIA) is latched. 
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allow user iriput. At this point, the 
user can modify the program; alter 
the path taken through the program; 
change the contents of the condition 
code registers, index register, or 
either accumulator; display memory 
content in disassembled form; or 
enter the trace mode. 

In trace mode, DEMONS continues 
to receive control following execution 
of problem program instructions, but 
the user is not given control (that is, a 
chance to input commands) until the 
break address (or breakpoint) is 
encountered and the break counter is 
decremented to 0. The user sets the 
break address and the break count. 
Once set, these cannot be cleared 
without going through DEMONS 
initialization or executing the pro
gram being debugged until the break 
address is encountered N times. The 
break address entered must always be 
the address of the op code (ie: first 
byte) of an instruction byte sequence. 
Once trace mode is selected, tracing 
will be started by entry of the step 
command. Using the trace feature, 
the user can avoid stepping through 
long loops and previously debugged 
code one instruction at a time. Table 
1 shows the complete command set of 
DEMONS; table 2 shows an example 
of user interaction. 

DEMONS may be exited by use of 
the GO function, which bypasses the 
counter start-up code, or by acti
vating the system reset line (by hitting 
the reset s�itch) .  

Possible Problems 
All debugging monitors have 

drawbacks; DEMONS is no excep
tion. Since DEMONS relies on having 
the stack-pointer (SP) register proper
ly set, code which uses the stack 
pointer as an index register must be 
bypassed using the step function. 
Any code that is synchronized with 
some external process or has critical 
timing requirements will be delayed 
by at least 130 machine cycles per in
struction, causing possible errors . If a 
software interrupt (SWI) or regular 
maskable hardware interrupt (IRQ) 
occurs simultaneously with the cycle 
counter's nonmaskable interrupt 
(NMI), possible vectoring problems 
may occur. (Table 3 summarizes 
these effects . )  Thus . care must be 

Circle 230 on inquiry card. --+ 



Maxell offers a way to stay ahead. 
A Moxel l  5%" Mini-Disk wi l l  consistently let you maxi
mize the capabil ity of your system today. And as your 
involvement with it grows, tomorrow as wel l .  M oxell  
Mini-Disks ore all  mode with the some exacting 1 00% 
certification and critical dependabil ity of the Moxel l  8" 
Floppy D isk. So you know your 5%" M oxel l  Mini-Disks 
meet or exceed the some ISO and Shugart specifica
tions industry requires. 

There ore double density Moxel l  single and double
sided 5114'' Mini- Disks for soft and hard sector systems. 
And 8" Moxell F loppy Disks for every d isk drive config
uration. See your computer supply dealer or write to us 
for more information. If you ore a computer products 
dealer, write for the g row ing opportun it ies Moxe l l  
Business Products Divi sion offers you with our 8 "  F loppy 
and 5114'' Mini-Disks. 

maxelt 
BUSINESS PRODUClS DMSION 

Maxell Corporation of Americo, Business Products Division. 60 Oxford Drive, Moonachie. N.J. 07074 Tel :  201-440-8020 



I stated that the disassembler executes quickly, and will have to wait for input/output (110) 
operations when using terminals having data rates of up to about 3000 bits per second (bps). I 
calculated this figure by disassembling 128 instructions and noting the time required to com
plete this task (Tl). The time required for I/0 operations (T2) was d�termined frem the follow
ing formula: 

T2 = ( C x L ) x D  

where: 

C is the number of characters per line (32) 
L is the number of lines in the test (128) 
D is the time required to transmit one character (0. 033 seconds at 300 bps) 

The processor time required to disassemble the 128 instructions is then: 

Tp = T1 - T2. 

The disassembler is no longer 110 bound in speed of execution when TP = T2 for the 128-line _ 
test. The system is I/0 bound when TP < T2, and is compute bound when TP > T2. 

taken when using DEMONS to avoid 
stepping through software interrupt 
(SWI) instructions. Likewise, 110 
operations involving a regular 
maskable interrupt (IRQ) may not 
work correctly every time. 

Other Considerations 
Several extensions to DEMONS are 

possible . The patch function is not 
symbolic, but may be made so by 
using the disassembler tables in 
reverse and using a subset of the 6800 
assembly language restricted to hexa
decimal operands . This feature was 
not included in this version of 
DEMONS because of the need to 
avoid using excessive amounts of pro
grammable memory. Another exten
sion could be to allow the entry of 

multiple addresses for the trace func
tion to compare against .  This feature 
would be useful if a situation arose in 
which the program under test could 
take several possible and unpredict
able paths. 

To use the disassembler in stand
alone mode, control should be passed 
to hexadecimal location 0000. The 
disassembler will reply by outputting 
a blank character to the terminal. 
Enter the four-digit hexadecimal ad
dress of the area of memory whose 
contents are to be displayed. The dis
assembler will issue home-up and 
erase-to-end-of-frame cursor com
mands to the terminal and will begin 
displaying lines of disassembled code. 
When 15 instructions have been dis
played; the disassembler will pause 

awaiting entry of the address of the 
next area of memory to be displayed. 
If a nonhexadecimal character is 
entered, MIKBUG will resume con
trol . 

DEMONS is started by transferring 
control to hexadecimal address 
03CC. DEMONS will output the 
character P to the terminal and await 
entry of the four-digit hexadecimal 
address of the program to be de
bugged. Foliowing entry of this ad
dress, the contents of the registers and 
the next instruction to be executed 
from the program being debugged 
will be displayed. DEMONS then 
issues a colon ( : )  as a prompt 
character and awaits entry of a com
mand at the control terminal. If a for
mat error is made while entering a 
command, DEMONS will output a 
question mark and again prompt for 
input. 

The most efficient way to use 
DEMONS is to step through uncle
bugged code a single instruction at a 
time, patching errors as they are en
countered and correcting the contents 
of the registers when necessary, in an 
atte;mpt to find as many bugs as 
possible in a single run. When the 
number of patches becomes un
wieldy, or an unpatchable bug is 
found, or the last bug is found, only 
then should you reload the assembler 
and reassemble the problem program. 
This technique will reduce the 
number of times you have to load 
memory from your mass-storage 
device and so will increase produc
tivity. • 

Listing 1: The main debugging routine of DEMONS, assembled in code for the 6800 microprocessor. This program uses the cycle 
counter, shown in figure 3, to generate interrupts that allow it to take command from the user program. 

0 0 1 0 0  
0 0 2 0 0  
0 0 3 0 0  
0 0 4 0 0  
0 0 5 0 0  
0 0 6 0 0  
0 0 7 0 0  
0 0 8 0 0  
0 0 9 0 1) 
0 1 0 0 0  
0 1 1 0 0 
0 1 2 0 0  
0 1 3 0 0  
0 1 4 0 0  
0 1 5 0 0  
0 1 6 0 0  
0 1 7 0 0  
0 1 8 0 0  
0 1 9 0 1)  
0 2 0 0 0  
0 2 1 0 0  
0 2 2 0 0 
0 2 3 0 0  
0 2 4 0 0  
0 2 5 u v  
0 2 6 0 () 

O J C C  

A 0 7 5  
A 0 2 F' 
A Q 0 6  
E ! D I  
A 0 7 1i  
A O OC 
8 U OC 
A 0 7 C  
A U 7 7  
0 1 A 4 
I:: O C A  
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* 
N A M  D EMON 

* A U T HO R !  A , I ,  H A � S E M A  
* D A T E I 1 1 / U B / 7 7  
* O B J E C T  M AC H I N E !  S W T P C  6 8 0 0  
* PROGRAM N A M E I  D E M O N ( S l  V E R S I O N  1 , 0  
* D E B U G  M O N I TO R  ( S Y M B O � I C l  I N I T I A� I Z A T I ON 
* 
* 
* 
* 
* 

* 
X S A V  
S T A K  
N M ! V  
U U T E: [E 
T F' L A G 
AflDR  
H C C P I A  
A P P N D  
L PiES 
AP!' 
O I J T 2 H S  

T H I S  R O U T I N E  R E A D I E S  T H E  P I A  A N D  S T A R T S  T H E  H A R D W A R E  C YC � E  
C O U N T E R , I T  W I L �  R E Q U E S T  T H E  S TA R T I N G  A D D R E SS O r  T H E  C O D E  
TO � �  D E B U G G E D  � I T H  A ' P '  P R O M P T , I T  A LS O R £ M O V E 5  T � A C E  

S � T T I N GS , 
U P T  0 
O RG S O J C C  

E: O u  S A 0 7 5  
E Q U  S A 0 2 r  
�;a u  S A O O o  
JC Q U  S E I D l  
E Q U  S A O H  
E O U  S A O O C 
E: Q U  8 8 0 0C 

EOU S A 0 7 C 
E<lU S A 0 7 7  
t:: O U  $ U I A 4 
.: a u  S E O C A  

X • R E G I S T E R  S A V [  A R E A  
D E � O N ( S )  S T A C K  A D D R E S S  
� M I  l � T E R R U P T  VEC T O R  A D D R E S S  
O U T P U T  C H A R A C T E R  R O U T I N E  
l R A C f.: AC T I V E  F � A G ,  1 =  A C T I V F.  
A D D R E S S  S T O R AGE I I S ED kl Y  13 A l i D R  
C Y C L E  C O U N T E R P I A  A D D � E S S  
A P P E N D A GE A D D R E S S  f U �  D I S A S M  
L I N E S  F U P  D I S A S M  T O  D I S P L A Y  

A P P � � D A G E  A D O R ! S S  I N  O ! S A S M  
O U T P U T  2 H E X  D I G I T S  A N D  S P A C E  

Listing 1 continued o n  page 338 



WHY BUY 3 COMPUTER SYSTEMS 
When You Can Share Time On 1 ? 

• Three business systems can run concurrently - that's three times the overall system productivity! 
• Time share word processing , accounting , order processing , inventory, forms processing , billing and more! 

• Three workstations can share data base - preparations can be done by several operators concurrently! 
• All workstations can share common peripherals. 

• Uses DIGIAC MAPS-80 operating system. (Digital Research MP/M) 
• High level language processors including Fortran - Basic - Pascal - Cobol. 

• Complete turn-key system for ease of operation and learning. 

DIGIAC MAPS® 1000 
5-1 00 COMPAnBLE MP /M SUPPORT MODULE MAKES 

IT ALL POSSIBLE! 
The Digiac MAPS-1 000 MP/M Universal Support Module has 
been designed to meet the total demands required by Digital 
Research's MP/M multi-user, multi-tasking operating system. All 
input/output, interrupt generation for task switching and disk 
bootstrapping are resident functions on the MAPS-1 000. 
The MAPS-1 000 has been designed with all the following 
powerful features: 
• Four (4) independent RS-232C Seriai Communication channels 
• One 8 bit TIL parallel port • On-board phantom controlled disk 
boot prom/monitor • Power on jump capability• Crystal controlled 
MP/M interrupt generation Logic • On-board extended memory 
bank switching Logic. 

MAP5-1 000 Board - Available separately, fully assembled & tested 
Price: $425.00 

Circle 1 23 on inqu iry card. 

BE SURE TO INQUIRE ABOUT OUR MAPS® 

MP/M Users Group 
MAPS is the only information network providing timely 
applications support for MP /M users. Members receive 
the MAPS Digest, a quarterly newsletter highlighting 
practical information exchange between MP/M users. 
No matter what your application, business or home 
hobbyist, the MAPS Digest provides information at 
your fingertips. Ask for your subscription! 

For Additional Information Contact: 

MAPS 
Commercial Products 
Division Of: 

DIGIAC CORPORATION 

1 75 Engineers Road 
Smithtown, New York 
1 1 787 
Phone (51 6) 273-8600 

MP/M is a trademark of 
Digital Research Corporation 
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Listing 1 continued: 
0 2 7 0 0  
0 2 8 0 0 
0 2 9 0 0  

0 3 0 0 0  

0 3 1 0 0 
0 3 2 0 0  
0 3 3 0 0  

0 3 4 0 0  

0 3 5 0 0  

0 3 6 0 0  
0 3 7 0 0  

0 3 8 (1 0  

0 3 9 0 0  
0 4 0 0 0  

0 4 1 0 0 

0 4 2 0 0  
0 4 3 0 0 

0 4 4 t• ll 

0 4 5 0 0  
0 4 6 lJ O  

0 4 7 0 1)  

L1 4  E .C! O  
0 4 9 11 \)  

0 5 0 0 1) 

0 5 1 0 0 

0 5 2 0 0  

0 5 3 0 ) 

0 5 4 0 ()  

0 5 5 C'C) 

0 5 b l) 1) 

0 5 7 • 1 1\  

0 5 8 1 1 :.) 

O S 'J O li  
0 6 0 0 Ll 

0 6 1 (1 0  

1) 6 2 11 0  
u b  3 <) J 
V b 4 l,H) 

0 6 '> 0 0  

U 6 b U O  

0 6  7 1) 1) 

U b H O <.I 

0 6 9 0 0  

(J 7 0 0 •) 

0 7 1 l«) 

0 7 2 0 1; 

0 7 3 (l U  
0 7 4 0 [) 

0 7 5 0 0  

0 7 6 0 0 

0 7 7 (; 0  

0 7 8 !! 0  
0 7 9 0 0  

o s o o u  

0 8 1 ll\l 

0 8 2 0 0  

0 8 3 0 0  

0 8 4 0 0  
0 8 5 0 0  

0 8 6 o o  
0 8 7 0 0  

0 8 8 0 0  

0 8 9 o o  

0 9 0 0 0  

0 9 1 0 0 

0 9 2 0 0  
0 9 3 U l> 

0 9 4 0 0  

0 9 5 0 iJ  

0 9 6 0 0  

0 9 7 0 0  
0 9 8 0 0  

0 9 9 v o  

I 0 0 <hi 
1 0 1 0 0 

1 0 2 0 0  

1 0 3 0 0 
I 0 4 0 <1 

I 0 5 1 1 11 
I O b O O  

1 0 7 \) 0  

1 0 8 0 0  
1 0 9 0 0  
1 1 0 0 0  

1 1 1 0 1) 
1 1 2 0 0 

1 1 3 0 0  
1 1 4 0 0  

1 1 5 l• O  

E O C 8 

A 0 7 9  

E 1 AC 

f. 0 7 E  

0 0 1 &  

U U T 4 fi S  

T A D D R  

I N E E E  

P il A T A I  

N E XTL 

* 

J:: iJ U  

E. O ll 
I W U  

t;; � U 

ECJU 

S E: 0 C 8  

S A 0 7 9  
S U AC 

S E U H :  

S O U I H  

O U T P U T  4 H E X  U I G I TS A N D  S P AC f.  

T k A C E R E C O G N I T I O N  A D D R E S S  

C � A R A C T E R  I N P U T  R O U T I N E  

P R I N T  BLOC K R O U T I N E  

D I S A S S E M B L E R  E N T R Y  P O I N T  

* DEMO M ( S )  S T A R T • U P E N T R Y  P O I N T  

* 
0 3 C C  � �  A 0 2 f  S T A R T 
0 3 C f  7f A 0 7 8  

0 3 0 2  i:l l)  U 4 7 D U G  

0 3 0 5 8 6  5 0  
0 3 1> 7  l:lll U D I  

U 3 1J A  F\ D  0 4 8 2  
O J IJ D  2 5  F' 3 

0 3 1J f  f:\0 0 5 b l  

0 3 E 2  C E  'l 4 0 A  

O . H: 5 r·r A O O b  

0 H 9  C �  8 <J O C 
0 3 !C B  bf U 1  
o J W  o b  n· 
U 3 10f A 7  O <J 
0 3 F 'l  S b  0 4  

O J F3 A 'l 0 1  
\i 3 F 5  ;, �  1\ H  
0 3 H ' A 7 11 0 
0 3 F 9  A �  0 0  

0 3 f fl 8 4  F 9  
0 3 f D  A I  1) 0  
0 3 f r  il h  u 7  

<J 4 u  1 A 7 n 1 

(J � U l A il  0 0  
0 4 0 5  R 4  P <  
0 4 0 7  A 7  U ll 
0 4 U 9  3 1' 

S F.  T I I P  

L D S  

C L R 
J S R  

L D A A.  
J S R  

J S R  

b C s 

J S R  
L U X  

s r x  
J, o x  

C l· R  

L IJ A A  

S T A A 
! o f) A A  

S T A A  

L D A A  

S T A A  
L D A A 

A « D A  

S T A A  

L D A �  

S T A A  

L D A A  

� N ll A  

S T A A 

� T I  

I S T A K  

T n . !I G  

C U R L 

I I p 
O U T t; E: f: 

B A I> U P  

u G  
S t:! A IJ I ! N T � P  
� ru v  

' " C C P U  

1 , x  

• s �< F  
X 
1 $ 0 4  

1 , x  

# S b r,  
X 

X 
• S f 9 
X 

I S U 7  

l ,  � 

X 

# S f 8  

X 

SET S T A C K  A D D R E S S  
R E S E T  T R A C F.  F L A G  
J S S U �  C k / L F  

J S S U t;  P R O M P T  
G E T  S T A R T  Of P R n � L E M  P R O G R A M  

B A D  I N P U T • T R Y  A G A I N  

S E T  U P  � � �  V E C T O R  

I N I T I A L I Z E P I A / C YC L E C O U � T E R  
S E L F,C T D D F  A 

A N D  S E T U P  A L L  L I N E S  TO O U T P U T S 

St.L I::C T  ! O P A  

1 1 1 � �  O f f' C O U N T E R R E S r: T  
A N D  S [ T I N I T I A L C U U � T � M  V A L U E  

T U R N  O f F  C O U N T � R  L O � D  

f. � A I3 L t;:  C A l  J N T F. R R U P r O N  L U •  'l o o  

, H I G H T R A � S I T I U N S  

S H R 1  C U U �· l' E R  

* t' f '·• n ,, ( :,; )  l •< T F: t< k U � T  P k U C f <- S f ; k  A id; U P U< A TliR C f f M >·· H> D o u : n n J >• G ,  
r. 'l H. R t: D fJ N l. t U P <_ , ,  flC C ii R f.. • C e. Ll � ' >I I  1 N T I£ H < lfPT , 
L f iC A T ! O ;< L A � IO LJ,F 'D 1 11 S F R ' A L, L O w S  r n �  I' A 1 C H I N G  p, , J u •• P S  

* TO F U � T H � �  l � T E • R U P T  P A OC f S S J N G  l f  M Q � [  T H A � Q N IO  S O U R C E  

U r  :, ,1 1 I N T t;; R k f J P T S  I S  h V A I L A I:< L t , 

* 
0 4 U A  C E  H 0 0C l � T R P  

u 4 v D  o <.l 0 1  

0 4 <1 F" l l:l  () 3 
0 4 1 1  0 1  li S !. R  
O ·ll 2 0 1  

0 � 1 3 0 1  
0 4 1 4  � h  u 4  M I N �  
ll 4 1  b A 7 0 I 

U 4 l d  8 6  3 f  

0 4 1 A  A 7  u O  

0 4 1 C  8 6  l H  
u 4 1 E  A 7  O U  
u n u  A o  o u  

0 4 2 l  3 0  
0 4 2 3  u �  v s  
0 4 2 5  f' F A O O C 

l• 4 2 d  7 0  A 0 7 8  

0 4 l f'  2 7  i iA 

0 4 2 Ll  fl C  A i1 7 9  

0 4 3 0  2 1\  5 2  

0 4 3 2  7 A  A 0 7 A  
0 4 3 5 2 �  4 1l 

0 4 3 7  9b O l  � U T  
0 4 3 9  1' 7  A u 7 7  
0 4 J C  � D  2 H  

0 4 3 E  C\ D  O S � f.  
0 4 4 1 • �  3 A c n � o N  
U 4 4 3  H IJ r: 1 D I  

0 4 4 b  ti ll l:: l h C 

u H 9  o; o s 1 a  
0 4 4 C l:: b o u  T E S T  
U 4 4 E  1 1  

0 4 4 F  2 b  0 4  

u 4 5 1  n: 0 1  
0 4 5 3  b t,; u o  

* 
0 4 5 5  5 0  M O R !  

0 4 5 6  2 7  0 5  

0 4 5 H  O d  

0 4 5 9  O R  
0 4 5 A  0 8  

0 4 5 A  2 <1 t: f  
* \ � P U T  I S  

u 4 5 U  � b  J f  H A D  
0 4 5 f' I Hl 10 1 0 1 
0 4 6 2  �D J q  N E X T !  

0 4 6 4  2 0  fl tl  

Lo D X  
T S T  

� � �  
N t.lP 
� U P  
I\JflP 
L IJ A A 

S T A A  

L lJ A A  

5 1  A �,  

L I.> A A  

S T A A 
lolJ A A 

T S X  

L t J X  

S T X  
T S T  
fi !O <J  
C P X  

b 'l [  
IJ e: c 
!:I I' E  
J,[J A A 
:S T A A  

!' S f'  

J S P  
loll A A  

J.5R 
,J S R  
J., ( I X  

L ll A I.l  

C " A  

� �· f; 
Lll X 

J ·� P 

T S H  
f\ l:, Q  
H< x 
I N X  
I N X  

# rlC C P I A  
1 , X 
iH N ;. 

l $ l1 4  

I ,  X 

# s 3 �· 

X 

• S 3 b 

X 

X 

� . x  
A D U H  

T P' L A G  

� o r  
T A !J I I k  

N {) � t.  

T f L A G  

N O P �. 

• s u I  

L I N F  .. S 
R E G S  

S H O I , J  N 
• I I 
u u T �:: n· 
r • e: �:�: 
I C IJ M T A �  

X 

ll A ll 

G F T  P I A  A D D R E. S S 
, A � D  C H �C � F U R C Y C L �  C U U N T E �  

, J f' <l l:, I> � U P T  

P A T C H  A ,J U �o P  T I J  S U •� l:.  !H H F. �  N r• I 
1 P R I < C � S S  H F..A E: ,  R E:C A l f S E  '! H I :;  

, r � n· � k U P T I S  N <.l T  F R •. I M  C Y C:: L f: S , 

0 1 S A H L l  C D U N T F.P l N T I:. R � U P T S  

k � S E T C O U � l E R • S � T  L U A U  V A L U I:: 

, TU 3 
D U � M Y  R E A D  TU l � S U H E  N � l  U f F  

G i;; T  A U D M � S S  U F  • E X T  l � S T P IJ C l i U N 
5 E. T  A D D R E S S  F O �  n J S A S S � M � L t;; �  

T P AC E  •• O l l F. P LI N N I I< G ?  
I f' i• Cl l • � R � N C rl 

T � A C f  f L A G  S � T · T E S T  A U O k � S S  
b R � N C H  I f' - � n · �  A U il P i;; S S  

h O IJ� I::SSU> A K E  t: <l f i A L •  C U ll ro T  H l  r 
I f' • U T  Z IO � C' ·  ( , f l  T H A C �  S O �< E  M iJ R E  

S l l  N U M B E �  O F  L J � t;; S  f O R  U I S AS � 

[ •0  A C l<  L F  A << IJ U J S P J , A Y R b G I S T O: f' �  
D l :S P L A Y l h S T A U C T J U •  
Gr:T C < l <'oi•• A "' [' • l S S l ; �  P I< Q ,•. P T  

G U  I r· P lo i 
(,fT C LI "· fo' A N [j T A f< L,F. A l l U f' F; S S  

r, u R l:, C IJ G � ! T l f f 'l C f1 A � A C T E P  

S V  �: A S  l � P U T ?  

I f  � � T ·  G U  L O O K  A G A I N  
� U U A L • G f: T  C IJ Q H i;; N T  A n O � E S S  

!; O  flU I T  T l' I T  

F O L  • n  f.' N O  Q F  T A B I , E ?  
Y ! S •  T E L L  O P E M A T 0 �  

N o •  P O I � 1  T U  N K X T � N T H Y  I �  T A � L �  

1:\ k A  T E S T  A r• D  G l l  T t. S T I T 
B A O •  T � L L  O P U l A T O �  A M I ·  G I V F.:  H J M  A 'r [I T H E R  C H A -' C f  1 n  L>'J 1 1' R I G h T  
J , D A A  1 1 ?  [• ! S P L A Y  ll U r. S T l r) N  f' A H �  
J S R  O U T U � f.  
b S R  C U H L  

C <J N [< N  

� 0  C A H M I A G E  R � T U R N / L l M E  f E E U  
A N D  G ll  T k Y  A G A I N  
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Listing 1 continued: 
1 1 6 0 0  
1 1 7 U O  
1 1 8 0 0  
1 1 9 U O  

0 4 1> 6  8 [)  1 5  

0 4 6 8  C E  0 5 9 A  

0 4 o ll  B IJ  E O H .  

0 4 6 E  3 0  
0 4 6 f  0 �  

0 4 7 0  0 8  

0 4 7 1 B D  I': O C A  
0 4 7 4 8 D  E O C A  

0 4 7 7  ri D  f. O C A  
0 4  '1 A � o  E v e  H 
0 4 7 D  C E  0 5 A 4  

0 4 8 0  B D  E 0 7 E  

0 4 8 3  3 9  

* 
* 
* R E G S • D I S P L A Y  H � G I S T � R S  
* 
H E: G S  

C U R L  

i:< S P  

L O X  
J S R  
T S X  
I •< X  
I N X 
J S H  
J S R  

J S R  

J S R  

L U X  

JSR 

RTS 

C U R L  

• C C L  
P u A T A l  

I) U T 2 H S  

OU'f 2 H S  
O U T 2 ri S  
U U T 4 H S  

I C RLF 

P D A T A !  

1 ! 0  C f< / Lf' 

O J S P I· A Y  1 C C B A X '  C >< L r· 

G ! l  S T A C K  A D D R E S S  
C O I< R I': C T  E Of•  R E G S  R r; T ll k �  A IJ Ll R E S S  

D I S P L A Y  C C  
D I S P L A Y  P, 
U l  S P L .IIY A 

[! ! S P L A Y  X 

DO C A R R I A GE R ! T UF N / L l N E:  r E E D  

EX I T 

1 2 0 0 0  
1 2 1 v o  
1 2 2 0 0  

1 2  3 0 1) 
1 2 4 0 0 

1 2 5 0 0  

1 2 6 0 0  
1 2 7 0 0 

1 2 8 0 0  
1 2 9 0 0  

1 3 0 0 0  

1 3 1 0 0  

1 3 2 0 0  

1 3 3 0 0  

1 3 4 0 0  

1 3 5 0 0  

1 3 6 0 0  

1 3 7 0 0  

* 
0 4 8 4  C E  8 0 0C NOPE LDX 

JMP 

I HC C P I A  

SETUP 

G E T  PIA A D D R E S S  

1 3 8 0 0  

1 3 9 0 0  

1 4 0 0 0  

1 4 1 0 0 

1 4 2 0 0  

1 4 3 0 0  

1 4 4 0 0  

1 4 5 0 0  

1 4 6 0 0  

1 4 7 0 0  

1 4 8 0 0 

1 4 9 0 0  

1 5 0 0 0  
1 5 1 0 0 
1 5 2 0 0  

1 5 3 0 0  

1 5 4 0 0  

1 5 5 0 0  
1 5 6 0 0  
1 5 7 0 0  
1 5 8 0 0 
1 5 9 0 0  

1 6 0 0 0 

1 6 1 0 0  

1 6 2 0 0  
1 6 3 0 0  
1 6 4 0 1)  
1 6 5 0 U  
1 6 6 1) 0  
1 6 7 V O  

1 6 8 0 0 

1 6 9 0 U  
1 7 0 •J O  

1 7 1 0 0 
1 7 2 0 0  

1 7 3 0 0  
1 7 4 0 0  
1 7 5 0 0  

1 7 6 0 0  

1 7 7 0 1) 

1 7 tl U \J 

1 7 9 v O  

1 8 0 0 0  

1 8 1 0 0 
1 8 2 0 (1 
1 8  3 !• 0  . 
l b 4 U I) 

1 8 5 0 U  
1 8 6 0 0  
1 8 7 0 0  

1 8 8 0 0 
1 8 9 0 0  

1 9 0 U O 
1 9 1 0 0 
1 9 2 0 1J 
1 9 3 0 0  

1 9 4 u o  
1 9 5 0 0  

1 9 6 !1 i) 

t 9 7 u o  

1 9 8 0 0  

1 9 9 (J f) 

2 0 0 0 v  
2 0 1 0 0 
2 0 2 0 0  
2 0 3 0 0 

0 4 8 7  7 E  0 3 F 9  

0 4 8 A  8 0  

0 4 8 D  eo 
0 4 8 F  2 8  

0 4 9 1  8 1  

0 4 9 3  2 F  

0 4 9 5  8 1  

0 4 9 7  2 1l  

0 4 9 9  8 1  

0 4 9 8  2 E  

0 4 9 D  8 0 

0 4 9 F  OC 

04A O 3 9  

U 4 A  I 0 0  

u 4 A  2 3 9  

E I AC 

3 0  

! 0  

0 9  

U A  

1 1  

O R  

1 6 

0 4  
0 7 

0 4 A 3  

0 4 A 5  

8 D  E S  

2 5  O A  
0 4 A 7  4 8  

0 4 A 8 4 8  

0 4 A 9  4 8  

o 4 A A  4 8  

0 4 A B 1 6  
0 4 AC 8 0  DC 

0 4A E  25 0 1  
o 4 l :HJ  I ll  
0 4 1:1 1 3 9  

0 4 1:1 2  S D  E f  

2 5  U 4 b 4  

0 4 1:1 6  
0 4 B 9  

0 4 B B 

U 4 1:\D 

0 4 C O  
0 4 C 3  

00  
A O UC 
E 8  

1:17 
ij l) 

2 5  

fl 7  
n: 
3 9  

O b  
A O O D  
A O O C 

ll 4 C 4  •D EC 
U 4C 6 2 5  9 5  

v <l C o  P F  A u 7 9  
0 4 C I:'  f:' IJ  F: I AC 
0 4C I:: tl l  2 r. 

0 4 0 0  2 7  O F  
U 4 £:• 2 � �  2 C  
U 4 1) q  2 6  1; 7  

u HJ o  8 0  C b  
0 4 1) 8 2 5  8 3  
0 4 D A  2 7  8 1  

0 4 DC R 7 A U  7 8 
U 4 D F'  2 0  H I  
0 4 1:. 1  R �  0 1  

>J 4 E. 3  2 \l  <" 1  
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GO S TA R T C O U � T E R  A N D  E X E C U T E  
* 
* G E T  H E X  I N P U T  

* 
I N H E X  

U K H E X  

B A D H E X 

* 

J S R  

S U 8 A  

B M I  

C MP A  

B L E  

C M P A  

B M I  
C M PA 
BGT 
S U B A  
C LC 

R T S  

S E C  

R T S 

I N E E E  

1 5 3 0  

BAD H E X  

U 0 9  

O K H E X  

U 1 1  

B A D  H E X  
U l 6  
ll A D H E X  
1 $ 0 7 

GO GET C H A R A C T E R  

H E X ? 
N O •  J U M P  

B E T w E E N  0 A N D  $ 0 9 7  

n: s - o K  

A OR GHEA T ER ?  
� 0 •  E R H O R  

f D R  L E S S ?  
N O •  E: R R OR 

A D J U S T  F O R  

C L � A F  b: J< R 0 P  

E: X I T  

A T H R O U G H  F' V A L U E: S  
F L A G  

• GET O N E  ll Y T f.  01" H E X  I N P U T • E X I T  W I T H D I G T 1  I N  A A N D  C A R RY C LE A R  I f  O K , 

·* 
B Y TE 

b A D I:l  
* 

B S R  

t; C S  
A S L A  
A S L A  

A S L A 

A S L A  
T A B  
fl S R  
l:l C S  
A f\ A  

R T S  

! � H E X  
f.! A IJ I>  

I N H E: X  
t! A D l\  

G E T  A D I G I 't  
B A D •  N O T  H E X •  J U P P  
� O S T  S l G � I r i C A N T  D I G I T ,  S O L E F T  
, J U S T i f Y  1 1' 

, A N D  S A V E: I N  B • � E G I S T E R  
G E T  L � A S T  S ! G N T F ! C A N T  D l G i r 
I f  I � P U T  I S B AIJ• J U M P  
C O M H J N E !l O T H  I N  A 

E X I T  

* B A D n R •  H I J I L D A i) I) R E: S S ,  P f. S U L 1' I •< S A O O C  A N D  X I f  G O O !l , E L S E:  C A R H y  S E: T , 
* 
tl A D D R 

Ml ll A D  

" 

ll S R  
B C S  
S T A A  
" S R  

!:i C S  
S T A A 

L U X 

R T S  

ll Y TE:  
A D  !:I A U  
A O D R  

l:l Y T �; 
A D I:l A D  
A D D R + I 
A D IJ R  

G E T  H E: X  E> Y 1 E  

J li ii P I f  B A D  

S A. V E  H Y H  
G � T  S E C O N I) l:l Y T F 
J U IH '  IF !l A C• 

S A V E  I T  
G t: T  1 N X 
E :X J T  

* r � A C �  p N O C I:: S S ! h G ,  C O - M A ' D  F U p � A T :  1 X X X X , O R  T X X X ) , N � 
* • H !:. R f  T I S  T h E  C O M M A � D  C H A R A C T E R  
* X X X X  I S  A f O U N • IJ I � ! T  rl E X  A D U N � S S  

" I; N I S A l w f l  D I G I T  T k A P  C O II N T : S 7 F  o> A X , 
* 1 k A ( �  M U D E  ! S  S � T  � J T H  T H I S C O M � A N U ,  S T E P  C O � � A N D  S I A A T S  R U � , 
* T H E  P H U H L E M  P M O G R A N  W I L L � U N  � N T I L  Q � � U � ( S )  H A S  E H C U U o T t R �u 

" A fJ D M F. S S  x x x x  ;; N T l » E: S ,  w H r� N  I T  • I L l ·  R U t : R ,, > J P E: R A T D R C li N T H D L , 
* A D D R E S S  X X X X  � U S T  H f  T H E  A lJ D R r & S  n f  T � l:.  V ! R S T  b Y T E  U �  A •  I • S 1 � U C T I U " • 
� N O T �  f H A T  Z � M O  I S  A U I S A L L U W E U  V A L U E � U P  N N  T •  ! � P U T , 
* T X X X X ,  F U R r• S r: T S  � ·  Tn 0 1  A ll T C; M A  I I  C A L L Y , 
T � � o: R S R  B A D D H  GO (, f. T n A C E  A D Jl P F S S  

S i;: T T  
h> t: X T 2  

S f. 1' 0 N t:: 

tiC S 1:\ A LJ  t< A l> I N P U T  
S T X  

d S R  

1:\ Ul 

1\ , t: 
l' S M  
1:\ C S  
K f: O  

S T A A  

FI H A  
L D A A  
" � A  

T A D D P  
! N H: t:: 
I I ' 

S t:: 'J'Ll N f� 
I I I 
h A fJ 
b Y f t:: 
h A D  
B A t) 
H L A G  

� E X T  I 
# S O  I 
S t:. T T  

G t:. T  P � H J U D O P  ( � � M A  

� ': � I U D ?  
Y E S •  S � T  T F L A G  T O  n N E  

C lJ e• M A ? 
N O •  i\ A fi I N � U 1 
I T  I S  C O � � A •  G � l  L U O P  C O U • r  

S E T  I N  T R A C E  �· t , A G  
GO G E: T  A C (o M M A I I !)  
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Listing 1 continued: 
2 0 4 0 0  * S T E P  C O M � A N D  P R UC E S S I N G ,  C � � S t: S  T � A � S F E �  O f  C O � T � O L  T n  A D D R t: S S , 

2 v 5 0 'l 
2 0 6 0 l' 
2 0 7 0 U  
2 0 8 0 0  
2 0 � 0 0  
2 1 0 0 C  
2 1 1 0 0  
2 1 2 0 0  
2 1 3 0 0  
2 1 4 U O  
2 1 5 0 0  
2 1 &00  
2 1 7 u o  
2 1 8 0 fJ 
2 1 9 0 0  
2 2 0 0 0  
2 2 1 U U 
2 2 2 � 0  
2 2 3 0 0  
2 2 4 0 0  
2 2 5 0 0  
2 2 0 0 0  
2 2 7 0 0  
2 2 9 \l O  
2 2 9 0 0  
2 3 0 v o  
2 3 1 0 0 
2 3 2 0 0  
2 3 3 0 0  
2 3 4 0 0  
2 3 5 0 0  
2 3 6 0 0  
2 3 7 0 0  
2 3 8 0 0  
2 ) 9 0 0  
2 4 0 0 0  
2 4 1 0 0 
2 4 2 o o  
2 4 3 11 0  
2 4 4 0 0  
2 4 5 0 0  

2 4 0 0 0  
2 4 7 0 0  
2 4 8 0 0  
2 4 9 0 0  
2 5 0 0 11 
2 5 1 0 0 
2 5 2 o u  
2 5 3 0 0 
2 5 4 0 0  
2 5 5 0 0  
2 5 6 0 0  
2 5 7 0 0  
2 5 8 0 0  
2 5 9 0 0  
2 6 0 0 0  
2 6 1 0 0 
2 6 2 0 0  
2 6 3 0 0  
2 6 4 0 0  
2 6 5 0 0  
2 6 6 0 0  
2 6 7 0 0  
2 6 8 0 0  
2 6 9 0 0  
2 7 0 0 0  
2 7 1 0 0  
2 7 2 0 0  
2 7 3 0 0  
2 7 4 0 0  
2 7 5 0 0 
2 7 6 0 0  
2 7 7 0 0  
2 7 8 0 0 
2 7 9 0 0  
2 B O U O  
2 8 1 0 0 
2 8 2 0 0 
2 8 3 0 0  
2 8 4 0 0  
2 8 5 0 0  
2 8 6 0 0  
2 8 7 0 0  
2 8 8 0 0  

O H. 5  � IJ C" A  
0 4 £ 7  2 �  9 1,!  

o H . CJ  A D  7 b  
0 4 U l  7F,: 0 <1 3 7  
U 4 t: E  U l  
O H� F  0 1  
0 4 r' O  0 I 
O H' l  0 \  

0 4 <' 2 3 H  

o H· 3 7 E  

0 4 1' 6  ri 6  

o H· s  kl 'l 
O H' B  � IJ 
ll 4 Hl 2 4  
v 4 n·  3 0 
0 5 0 0  H: 
0 5 0 2 F' F'  

0 5 0 �  R 6  
0 � 0 7  81) 

0 5 U A  � Ll  
o s oc 2 0  

O � S IJ 
O E  
A U 7 7  
tl 5  
0 6  

0 5  
A v ue 
1 0  
U D I  
6 2  
D l  

* C O ,� :� A � D  H1 k M A T  I S X X X X  OR S ,  
* W � � � E  X X X X I S  A F O U H  D I G I T  H E X  A LJU R E S S , 
* S X X X X  F O H I'  S lo: T S  N f; ., C U P R E1i1 A IJ D P � S S  
* S ,  F LI P f' S T A k T S  � IJ i; A T C U H K E� i• T  A lJ D R r; S t; ,  
* 
S T E P B S R  

l< C S  
B .<: P. 

u '1 P  
Nl.lP 
!• UP 
'' 'J P 
N rJ P  

ll .6. 0 D F<  

N O P F� 
S � T A D  

N O T  

Gn G t T  A D D P E S S  

I F  N O T  h E X •  A S S U M [  P � R I U D  

E L � E  P U T  A D D R � S S I N  S T A C K  
D I S P L A Y  A N �  G � t  N [ X T  C O M M A N Ll 

* GU C f1 '1 •-I A � IJ P R U C E S S l N G ,  C A U S t: S  E' X I T  F R U re  DE -'\l l fd S l  " I 'l d C Y c r, t:  C IJ t l N !' t:; R  
• H A L T � D , U S t  � H £ •  F J • I S H � D  • I T � O � H U G G I � G , 
* C ll N 't P O L  I S P A S S UJ T U  n< t:  C I I R M r; � T  A ll D K � S 5  k fo: A C M I:. D  
* W H l L � S T � P P ! N G ON T M A C I � G .  
G n  P T l  F X I T  r· � ll r< D E M Q<I ( S )  
* D I S P L A Y  C U � M A N IJ P R O C E S S I � G ,  D I S P L A Y S  1 5  I N S T � UC 1 I O • S  F R O �  M E M O N Y  I N  
* D I S A S S � M A L � D  f O R M ,  

* C U � � A N n  f O M � S I  D X X X X  (I� D ,  
* • H io: k E  X X X J  I S  A 4 D l � l T H E X  A D U � � S b  
* 
.. 
li A �  
D I S P L A  

* 

J .� p  
L,IJ A A 

S T A A 
b S R  
B C C  
'! S X  

B A ll 

• s u e: 
L l � E: S  
8 A D IJ R 
S H O w  

J, ox 5 , x  
S T X  A lJ D k  

L lJ A A  1 5 1 0  
J S f{  ll U H: E: E  

[j , C A I I S r: S D I S P L A Y  T U  S T A � T  "' 1  T H  f ti t:  C I J R H F.J• T 
I N S T J< IJ C T I O �  

G E: T  A Q il R E S S  
I F  N n  � � � U �  n �  F • 1 R Y •  � R A N C H  

G � l  a o n P E S S  F H D �  S T A C �  

, A N II S � T  f U N  Ll i S A 5 S � f< � L � H  

tt iJ M �: U P  

� S R  S H U L I N  G O  D I S P L A Y  I N S T A UC T I 0 •  
b R A  N E X T 2 G r. T A • U 1 H �; I'  C U ,• M A r• D  
l l  I S P L A !

, 
T H E; R f;G  I S T [ R S  I N  T H F; S l '  A C K  A P �  D I S P [ . A  Y f; 1 1 ,  

C rJ >, M A N IJ f' fJ H M I R 

0 5 0 io:  Hll 0 4 b b  S H O R E G  J S R  
J M P  

R E r.S 
C O r-t m' 

D I S P L A Y  R E G I S T � P S  
0 5 1 1  7 E 0 4 4 1 H A C K U P  G D  G � T  A � O T H E  c n � r-t A � II  

(1 5 1 4  S o  B D  
u 5 1 Q  2 5  o 4  
0 5 1 8  3 0  
0 5 1 '1  0 8  
11 5 1  A O ij  

o 5 1 B  3 9  
0 5 1 C  3 1  
0 5 1 lJ J 1  
u ; 1 t  2 u  D 3  

o s 2 o  e o  n 
0 5 2 2  A7 0 0  
0 5 2 4  2 0  B 9  

0 5 2 6  8 0  EC 
0 5 2 8  Q Y  
0 5 2 9  2 0  F 7  

0 5 2 8  8 1J E 7  
0 5 2 0  0 8  
0 5 2 E  2 0  F B  

* 
* S U P P U P T  S U 8 R U U T l N E •  G E T  ! � P U T A • U  P M E P A P !o:  X R E G l S T t: H  
* 
f< Y N  

G A G  

* 

B S R  

bC S 
1'S X 
I N X  

l � X  

H T S  
I N S  
J N S 

ll R A  

B Y H: 
G A G  

D A B  

l' f; T l N P l i T  I' Y  n ;  
b A D  V � L U U  
S E T  V A J , t H. H' S 'r A C K  

A D J U S T  A D D k t S S  f O R  H lo: I N G I N  A S � H R U U T ! N t  

* S � T  c n N U I T I O N C U IJ E  R E G I S T � R ,  C O M J.\ A � IJ  f O P J.\ 1  C X X  

* W H F: R f.  X X  I S  A 2 • D I G I T H r� X  V A I, U io: T h A T  

* T H �  CC R E G I S T E R  1 •  1 H €  S T A C K  � I L L  blo: S l T  

* 

RSETC 
SETREG 

* 

l! S R  
S T A A  
B R A  

B Y N  
X 
N E X T 2  

T r.1 , 

* S E T  B • R E G I S T E R ,  C O M M A N D  FORM ! B X X  
* 
R S E T B  B S R  ll Y N  
B S E T S  I N X  

.. 
B R A  S E T R E: G  

* SET A • R g G I ST E R , C U M M A N D  F O R M t A X X  

* 

R S E T A  BSR B Y N  
l N X 
B R A  B S E T S  

* SET X • R E G I S T E R , C O M M A N D  f O R �A T I  X N N N N  

G E T  I N P U T  B Y T E  

GO GET A � OTHER C O M � A N D  

G E T  I N PUT B Y T E  

* � H E R E  N N N N  I S  A 4 • D I G I 1'  H E X  V A L U E  
.. 

0 5 3 0  BD 0 4 B 2  R S E T X  
0 5 3 3  2 5  B E  

J S R  

l:l C S  

T S X  

D E X  

D I:: X 

D E X  

b S R  

ll AD D R  
D A B  

G E T  4 D I G I T S  
B A D  I N P U T?  

0 5 3 5  3 0  
0 5 3 6 0 9  
0 5 3 7  (1 9 O S J B  0 9  
0 5 3 9  R D  2 8  S E T S  

N O •  Gf.T S T A C K  A O D R E S S  
S E T  X V A L U f.  I N  S T A C K  

L isting 1 continued on page 344 
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D EALERS:  By now you know that i t  takes . . . . .  

S O FTWAR E 
TO S E L L  

C O M PUTE RS 
and I nternat iona l  M icro Systems can provide you with the largest select ion  of qua l i ty bus iness 
appl ications ever deve loped for the  m icrocomputer ind ustry.  

I f  you are just loo k i n g  for a G . L . ,  A/P,  and Payro l l ,  you can f ind them i n  a dozen ads in th is  
magaz i ne.  But  thers's a much b igger market for m icros out there than that. Wh ere can you f ind  a 
fu l ly i n terfaced Wholesale/Retai l D istri but ion System? How about Manufactu ri n g  I nventory 
Control i n c l u d i n g  P rod uct ion Sched u l i n g  & Contro l .  See that one anywhere else? M aybe you r 
market is Med ical/Dental and I M S  has the fu l l  systems there too. You can't  sel l  computers 
wi thout  software and I MS has the f i nest select ion of software avai lab le for you .  Each system h as 
been developed by the I M S  professional staff and we su pport what we sel l .  

B u t  t hats not al l .  I nternational M icro Systems has the strongest d ealer m arket i n g  p lan i n  the  
i n d ustry. With o u r  . . . . .  

$245 D ealer  Demo System . 
we put  al l  the  software shown below i n  your  office or store ready to demo to you r prospects and 
we i nc lude the p romoti onal material and our  u n i q ue v ideo sales presentati o n  to hel p you move 
systems. G ive us a cal l or d rop us a card and  le t  us  show you what sel l i n g  bus iness systems 
should be a l l  about.  

Financial Systems 
GL. A/P, A/A 
Payroll 
Cash Receipts/Disb. 
Job Costing 
Mai l ing List Mgmt. 

Medical/Dental 
Office.Scheduler 
Patient Bi l l ing & A'/R 
I nsurance Forms 

Governmental/Educational 
Student Record Keeping 
and Schedul ing 
Fund Accounting 

Wholesale Distrlbullon System 
Purchasing & Receiving 
I nventory Control 
Invoic ing & Receivables 
Salesman Comm. Reporting 
Backorder Management 

Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 
Parts Purchasing & Receivi 
B i l l  of Material 
Production Schedul ing 

I
NTERNATIONAL .. ./' 

M
ICRO For details o n  our demo special, contad us at: 

8425 Qulvlra Road, Lenexa, Kansas 66215 

Circle 201 on inqu iry card. 

s VST::;;E·M·SiiiiPihioniei: i<9i1 3i> iaaiai-ai33ioiiiiiiiiiiiiiiiiiiiil 
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Listing 1 continued: 
2 8 9 0 0  
2 9 0 0 0  
2 9 1 0 0 

2 9 2 0 0  
2 9 3 0 0  

2 9 4 0 0  

2 9 5 0 0  
2 9 6 0 0  

2 9 7 0 0  
2 9 8 0 0  
2 9 9 0 0  

3 0 0 iJ O  

3 0 1 0 0  
3 0 2 0 0  

3 0 3 0 0 

3 0 4 0 0  

3 0 5 0 0  

3 0 6 0 0  
3 0 7 0 0  

3 0 8 (! 0  
3 0 9 0 0  

3 1 0 0 0  
3 1 1 0 0  
3 1 2 0 0  
3 1 3 0 0  

.l 1 4 0 v  
3 1 5 () 0  
3 1 b U \I 

3 1 7 0 0  
3 1 d O v  
l 1 9 0 0  
3 2 0 0 0  
3 2 1 U IJ 

3 2 2 \• 0  
3 2 3 0 0  

3 2 4 0 0  
3 2 5 \10 

3 2 6 0 0  
3 2  7 () \) 

3 n o <! 
3 2 9 0 0  

3 3 0 0 0  
3 3 1 0 iJ 

3 3 2 0 0  
3 3 ) 0 0  

3 3 4 0 0 

3 3 5 0 0  
3 3 o O O  
3 3 7 0 1' 

) ) 8 0 0  

3 3 9 0 0  

3 4 0 0 0  
3 4 1 0 0  
3 4 2 0 0  
3 4 3 0 0  
3 4 4 0 0  
3 4 5 0 0  
3 4 o U O  

3 4 7 0 0  
3 4 8 (1 0  
3 4 9 0 0  

3 5 0 0 0  
3 5 1 0 U 

3 5 2 0 0  
3 5 3 0 0  
3 5 4 1) 0  

3 5 5 0 (1 
3 5 6 0 0  
3 5 7 1)() 
3 5 8 0 0  
3 5 9 0 0  
3 6 0 0 •) 
3 6 1 0 0 
3 6 2 0 0  
3 6 3 0 0  
3 6 4 () 0  

3 6 5 0 0  
3 6 o o o  

3 b 7 0 0  
3 & 8 0 0 
3 6 9 0 0  
3 7 0 0 0  

3 7 1 0 (1 
3 7 2 0 0  
3 7  3 0 0  

0 5 3 8  2 0  A 2  

0 5 3 0 

0 5 4 0  

0 5 4 2  

U 5 4 5  

0 5 4 �  
0 5 4 A 

0 5 4 0 

U 5 4 f 

o s s o  
U 5 5 2  

U 5 5 5  

0 � 5 7 

0 5 5 9  

u 5 5 B  
O 'i 5 D  
0 5 5 f  

0 5 b l 

(J 5 b 2  

U 5 b 3 
O � b b  
U ) b R  
V 'i b i;  
o � n ll 

v 5 n r: 

O S  I l 
0 5 7 4  

0 5 7 7  

0 5 7 R  
O S  "1 9 
o 5 7 B  

0 5 7 C  
0 5 H :  

0 5 7 f  

0 5 � 1 

(J 5 8 2  
() 5 ij 4  

0 5 8 5  
0 5 8 7 

(1 5 8 � 
U S � A  

1) 5 8 8  

o 5 � D 
0 5 � 1:: 
0 5 9 0  
0 5 9 1 
0 5 9 3  

(1 5 9 4  

0 5 9 6 

0 5 9 7 
0 � 9 8  
0 5 9 9  

0 5 9 A 

0 5 9 R  
0 5 9C 
0 5 9 1) 

0 5 9 E  

0 5 9 f 
O S A O  
0 5 A 1 

v 5 A 2  
0 5 A 3 
0 5 A 4  

O S A S  
0 5 A 6  

� D  
2 5 
n ·  
8 1)  
2 5  

f F;  
A 7  
O H  
B b  

B D  
2 0  
S ij  
2 7  
d �  
2 7  
2 0  

3 U  

V B  
B b  
A 7  
" �  
A 7 
3 9  

C E  

n· 
� I)  
3 9 

5 )  

0 4 B 2 
�. 1 

A 0 7 5  

0 4 A  3 
O D 
A 0 7 5  
0 0  

2 0 
i£ 1 D l 

E ll  

DIJ 
1£ 0  

2 1  
E l>  
9 2  

A •J I IC 

Ob 

A O O I) 
0 7  

O I A 4  

A 1l 7 C  
0 0 1 � 

o 1 r: 5  
5 4  

0 4 C 4  
5 2 
0 5 0 1C  

4 7  

(\ 4 f 2  
4 4  

V 4 f 6 
4 3  

0 5 /. U  

4 1  
U S l ll 
4 2 

0 S 2 b  
5 8  
0 5 ) 0  
S ll 
0 5 3 0  

o u  

O tJ 
0 0  
0 0  

4 3  

4 3  
2 0  
4 2  
2 0  

2 o  
4 1  
2 0  

2 0  
5 8  
O D  
O A  

0 4  
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N E X T )  b R A  N E X T 2  
* P A T C H  C U � � A N D  P K O C � SS D R ,  
* 

C O M M A N D  F D R M A T I  P X X X X , N �  N N  N� , , , , ( C R J  
W H E R I:: X X X X  I S  A 4 • D I G I T  H i:: X A D D R I::S S  

* 
* 
* 
* 
* 
* 
P A TC H 

G E T r-I D R  

G E T S  

* 

A N D  NN I S  A 2 • D I G I T  H � X  V A L U E  
� N T E R  AS M A N Y  2 D I G I T  V A L U ! S  A S  N E E D E D o T H E N  T E R M I N A T E  S T R I N G  
w i T H  A C A R R I A G E  R E T U R N ,  E AC H N N  V A L U� I S  P L AC � D  I N  M E M O R Y  A S  
I T  I S  E N T E R E D o  U � L E S S  A N  E M R O R  I S  M A n e; ,  T H � N  T H E  � N  V A L U E 
C O N T A I N I N G T H E  ER R O R I S  R EJ E C T E D A � D  I S  N O T  S T O R E D , 

J S R  B A D  D R  G I ::T  A D IJ R r. S S  

BC S IJ A!;\ JU>'P I f  � O T  H E X  

S T X  X S A V  S A V E  X f O P  L A T E R  
J S R  t:! Y T E:  G P. 'f  2 ll l G I 1  V A L l i E  

b C S  W H A T  J U M P  I I' N O T  H I:: X 

L IJ X  X S A V  R E S T O R E  X 
S T A A X , A � D S T O R E  T H f. V A L ll f: 
I N X  P o i N T  T O  N E X T  LnC A T l U N  

[ , D A A  - I S P AC E:: fl E T " � � IJ ! � P U T S  
J S K  ll U l' r: E t: 
T; R A  G E: T M I I P  [;(J G E T  f� D P t:  I N P I I T  
E U R A  I S D D  I N P U T  �. o r  H E X •  C A R t< I A G r,  C l l l1 E. 7  

t! E: Q  N f. X T 3  J \ I M P  I f  n s  
�� () R A  I S 2 1  C IJ ,. M A 7  

b l::(l G E 1  S J IJ M P  H' n:s 
b R A  [) A H  , E L· S t: r. H R U ><  1 1' f.I ( J1 

* S U P P U H f S U R U ll T l � t: •  MDV� A D � H � S S l N f U  S T A C K  

* 
S f. T A D  T S X  P l! T  1 t1 E  A D D R E S S  I I• T •I E:  S T A C K  

l N X  

S E T S  1 . 0  A A A M l �  

S T A A  b , �  

L D A A  A U D k + l  

S T A �  7 ,  � 
R T S  

* 
* S U P P O R T  S U B R O U T I N E • S � T  A P P � � I > A G F  A I I D R E S S  A N D  C A L L  D I S A S S E M � L t R 

* 
S H U L l N  L O x'  

S T X  

J S R  

H I S 

l A P P  

A P f'r,U 

N �: x n. 

S E T  A P P E N D A G !  f n M  O I S A S S � M R L � �  

GO T U  f) J S A 5 S � M R L F P  

* C O M M A N D  T A H L f; , E. A C ti  t: 1' l t< Y  I S  3 i.I Y H: S  L I T �I G ,  T M �; f i R S T  i:< Y T E  I S  T H E  A SC ! l  
* C O M M A N D  C � A � A C T E R , 1 H E N E X T  2 � Y T t S  A R E  I H �  P K O C � S S  

* A U U P � S S , T H E  T A R L� I S  T � R M ] � A T � D • I T H  A H Y Tt: OF Z F H U S ,  
* 
C O 'I T A B  r·c c  / S /  

,-,)�. S T E P 

f'CC I T !  
f' D B  T " AC I:: 

F C C  / R / 
f" D B  S H U I< E G  

r c c  / G /  
f" D tl  G O  

F C C  I f) / 
F O B  D I S P L A  
F C C  I C I  

f'll H R S <:TC 
f C C  / A /  
F D H  R S r:T A 
F C C  / B /  
F lJ �  R S t::TI:l 
F C C  l X I  
f D B  R S t: T X  

n: c / P / 

f' D B  f' A T C H  

f'C "'  o , o , o  

F C B  0 
* H E G I S T � N  l D EN T l F I C A T I O N  

C C L  f C C  /CC B A X /  

C R Lf I'C B s o o , s o A , 4  

E � D  

S T � P  C O f" M A � D  

T R A C t  C O >' M A N D  

� E G I  S T I:: R l.;J S P f , A Y 

S f_: T C O I• D l T J il N  C I I N: .S  

P A T C H 

S P A C E  I' U t<  P A T C H I � G A� f � f M Y  

E: N D  O f  T A B L E  

R t:: � J S T t:: R I D  L I N E  

C A B k i A G l  R ! T U N N t L l N E  F E E D  

Listing 2 starts o n  page 346 
Listing 3 is on page 358 



We're 
known 
for our 

fine print. 

The type you get out of  most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 
The Epson MX-80 challenges any dot matrix 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack
sharp , clean,  easy-to-read 
face with true descenders-at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col
umns. We give you adjustable 
tractors so you can do any
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual
ity is the only thing we have 

to sell, you're wrong.  The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's first dispos
able print head-after it's printed between 50 and 
100-million characters, just throw it away. A new 
orie costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally -C\nd this is the 

best part- you can buy a n  
MX-80 right now for less than 
$650. 

And that's what we call a 
lot of fine print for the money. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 

Circle 1 52 on inquiry card. BYTE May 1981 345 



Listing 2: The disassembler routine included as part of DEMONS. The packed-mnemonic table and format table occupy much space. 

0 0 1 0 0  

0 0 2 0 0  

0 0 3 0 U  

0 0 4 0 0  

0 0 5 0 0  

0 0 6 0 0  

0 0 7 0 0  

0 0 8 0 0  

0 0 9 0 0  

0 1 0 0 0  

0 1 1 0 0  

0 1 2 0 0  

0 1 3 0 0  
0 1 4 0 0  
0 1 5 0 0  

0 1 6 0 0  

0 1 7 0 0  
0 1 8 1) 0  
0 1 9 0 0  

o 2 o v o  

0 2 1 0 0  

0 2 2 0 0  

0 2 3 0 1) 

0 2 4 0 0  

0 2 5 0 0  

0 2 6 0 0  

0 2 7 0 U 

0 2 8 0 0  
0 2 9 0 0  
0 3 0 0 0 
0 3 1 0 0 

0 3 2 0 0  
0 3 3 0 0  

0 3 4 0 0  

0 3 5 0 0  
0 3 6 0 0  

0 3 7 U O  

0 3 8 0 0  

0 3 9 0 0  
0 4 0 0 1) 
0 4 1 0 0 
0 4 2 0 •) 
0 4 3 0 0  
0 4 4 0 0  
0 4 ') 0 0  
0 4 6 0 0  
0 4 7 0 0  

0 4 8 (J J  
0 4 9 0 /} 
0 5 0 0 0  
0 5 1 0 0  

0 5  2 0 1) 
0 5 3 0 0  

0 5 4 u o  
0 5 5 0 0  

0 5 6 0 0  

0 5 7 0 0  

0 5 8 0 0  
0 5 9 0 0  

0 6 0 0 0  

0 6 1 0 1) 

O b 2 0 0  
0 6 3 0 0  

U 6 4 1) 0  

0 6 5 0 0  

0 6 6 0 (1  
0 6 7 0 0  

06 8 0 0  

0 6 9 0 0  

0 7 0 0 0  

0 7 1 0 1) 

0 7 2 0 11 

o 7  J •l v  
0 7 4 0 0  
0 7 5 0 0  
o 7 6 o o  

0 7 7 0 0  

0 7 8 0 0  

0 7 9 0 0  

0 8 0 0 0  

0 8 1 0 0 

0 8 2 0 0  

U 8 3 0 0  

0 8 4 0 0  

0 8 5 0 0  

0 8 6 0 0  

0 8 7 0 0  
0 8 8 0 0  

0 8 9 0 0  

N A M  D I S A S M  
* 
* A U T H O R ! A , I ,  H A L S E M A  
* D A T E I 1 0 • 2 ij • l 9 7 7  

* OBJECT M A C H I N � I  S W T P C  6 8 0 0  
* P � O GR A M N A M E I  D I S A S S E � B L E R  V E R S I O N  1 , 1 

0 0 0 0  

F: 0 4 7  

A O O C  

'- 0 7 E:  

* 

l:l � D D R  
A D D R  
P O A T A l  
* 

O P T  
O R G  
E: Q U  
E Q U  
<: l� U  

0 
s o o o o  

S E 0 4 7  

S A O OC 

S E 0 7 E  

* O P ER A T O R  I N T E R F A C E  

O O U O  B D  E 0 4 7  
0 0 0 3  8 6  O F  

0 0 0 5  B 7  A 0 7 7  

0 0 0 8  C E  O l b 9  

0 0 0 8  BD E 0 7 E  
O O O E  C E  O I A 4  
0 0 1 1 f f  A 0 7 C  
0 0 1 4  8 D  0 2  

0 0 1 6  2 0  E B  

.. 
S T A R T  J S R  

L D H  
S T A A  
L O X  
J S R  
L ll X  
S T X  
ll S R  
B R A  

* D I S AS S F: M B L E R , 
• 
* 
* 
* 
* 
* 
* 
• 

0 0 1 8 FE A O O C  N E X T L  L D X 
00 I �  A 6 •J O L D A A  

0 0  I ll C F.  A 0 6 R  L O X  
0 0 2 0  A 7 0 3  S T A A  

0 0 :1 2  S f  C L R I<  

0 0 2 3  4 8  A .S L A  

0 0 2 4  5 9  R O I,!< 

0 0 2 5 A B  ll <i  A D D A  
0 0 2 7  E 9  0 1  A L< C IJ  

0 0 2 9  A 7  0 7  S T A �  
0 0 2 b  E: 7 O b  S T A R  
0 0 2 1) A 6  0 3  L D A A  

0 0 2 F  4 4  L S R A  

'J 0 3 0  4 4  L S R �  
0 0 3 1  4 4  L S R A  
O O .l 2  � 4  r'E A N O A  
0 (1 3 4  5 F  C L R B  

0 0  3 5  � B  li S A rl D A  
0 0 3 7  E 9  0 4  A O C !l  
0 0 3 9  A 7  ll 'i S T A A  
O O .l fl 1::7 O B  S T A FI 
0 0 3 D  C E  A 0 4 A L O X 
0 0 4 0  C b  I B  L D A t'  
0 0 4 2  8 6  2 0  L D A A  
0 0 4 4  A 7  0 4  b L O P  S T A A  

0 0 4 b  0 �  I N X  
0 0 4 7  5 A  D E C b  

0 0 4 8 
0 0 4 A 
O U 4 C 
0 0 4 1:. 
0 0 5 1 

0 0 5 4 

2� �· A 

o b  0 4  

A 7 v s  
o: U ll O A  

A D b 8  
A 0 7 1 

,. , 
F E  

O U '> 7  A o  (1 0 
0 0 � 9  � 4  7 F'  

0 0 5 d  ·� � 0 1  

0 0 5 0  4 4  

U 0 5 E  S b  
O U 5 F'  H 
0 0 6 0  5 6  
0 0 6 1  � f\  4 0  
O O b .l  " 7  A O ') B  
0 0 6 6  5 4  

0 0 b 7  5 4  

O O b o  5 4  

O v 6 9  C B  4 0  
O O b il f 7  A 0 5 9  

O O b E  A 6 IJ l 
0 0 7 0  8 4  I f  

0 0 7 2  9 B  4 0  
0 0 7 4  8 7  A O S A  

o o n  A 6  o u  

0 0 7 9  8 1  I �  
0 0 7 1:!  2 b  O S  
0 0 7 0 C F�  0 3 C B  

o o s o  < o  2 o  

B I< E  
lo D A A  

S T A A  
f,llX 
S T X  
LDX 
L IJ A A  
A N D A  
L IJ A IJ  
L S R A  
R'J R B  
L S P A  
R O R f\  
A D D A 
S T A A  
LS R fl 
L S R B  
L S R il  
A D D B  
S T A B  
L D H  
f< N D A  
A D D A  
S T A A  
LD A A 
C M P A  

� N E  

L O X  
B R A  

B AD D R  G E T  D U M P  A D O R � S S  f R O M  U P E R A T O R  V I A  M I K � U G  
1 1 5  S E T  I O f  L I N E S  T O  D U M P  

L I N E S  
I E R A SE: ERASE CRT S C R E E N  
P D A T A l  
• A P P  S E T  A P P � N D A G E  R O U T I N E  A IJ D R E S S 
A P P N D 
N E:: X T L  
S T A P T 

E N T E H  W I T H D I S P L A Y  S T A R T  A D D R E S S  AT S A O O C , 
N U � � E R  OF' L I N ES TO D I SP L A Y  A T  L A B El. ' L I N E S ' ,  

S E T  A D D R E SS O r  A P P E N D A G E  R O U T I N E A T  A 0 7 C  
E N T � R  V I A J S R , 

E A C H  T I M E A L I N E  I S R E A D Y ,  A P P � N DA G £ R <: C y � V <: S  C 1 1 N T R U L  V I A J S R , R ET U R N  V I A  R I S ,  
E X I T  W I T H  S A O O C  C O N T A I N I N G  A D D R E S S  U F  N E X T  
! N S T R U C T J O � ,  LOC A T I O N S A 0 4 A C O N T A I � I N G  3 2  
B Y T E S  O F  A SC I I  T F X T  T � R M I � A T E U  B Y  C R 1 L F' , 0 4 ,  
L OC A T I O N  ' L I N E S '  � I LL C O N T A I N  Z E R O ,  

A D D P  G E T  A D D R E S S  O F'  Q A H  
X G E T  D A T A  B Y T E  
Hill P K A  
B Y H: , x  S A V i;; I T  

N O W  M U L T I P L Y  � y  2 

A D D  M N E M O N I C  T A R L E  A D D N E S S  T A D + ! r X  
T A D 1 X  
� A S E + I , X  

B A S E r X 
s v n: , x  

S A V  T H E  D I S P L A C E M � � T  I � TU T A B L E  

�· A U +  I r X 
f A D , JI.  
F L A G A + l r X  
�- L A G A , X  
a L l tl E 
n 1  
• s 2 o  

4 , X 

B L rJP 
0 4 
s , x  
I S O D O A  

L I N E + 3 0  
W tl A S  
X 
• S 7 F'  

1 . x  

W S 4 0 

U P E R  

W $ 4 0  

U P E R + I  

l r X 
a S  I F'  

1 $ 4 0 
OP E R + 2 
X 
I S !  B 

N rC 
H' F L A G  
UFf 

G E T  H I G H  O � D E R  u y � R L E  

R I GH T J U S T I F Y I T  
� N O  M U L T I P L Y  � y  2 

A D D  R A S [ OF F L A G  T A B L E  

S E T  P O ! � T E R  I N T O  F L A G  T A H L �  

B L A N K  T H f  U I S P L A Y L I N E 

sn E: O L  "' A R K t:: R 

S E T  C R L f I �  L I N E  

G E T  T H E  P AC K E D M N � M O N l C 

A N U  � X � A N O  ! � T O  � ! S P L A Y  L I N E  

GET H I  B Y T E  A G A I N  
T E S T  f O R  F C B  M N E M O N I C  

N O T  f C B  
I S  F C R •  S E T  F C B  F' L A G  A DD R E S S 

Listing 2 continued on page 348 
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When Eight Is Not Enough: CP/M-86'"and CBASIC/86'" 
"In 1 9 77 Compiler Systems, Inc. introduced CBASICM as 

a CP/M® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASIC has been 

adapted for use on systems supporting MP/M'M and 
. TRSDOS. " 

"A t Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
time we 've been in the software business, we man

aged to make history ourselves. In fact, CBASIC 
is the standard for CP/M-based business systems. " 

- - - - - - - - - - - - - - - - - - - - - - - - -

Send this coupon today, we'll send details that go a 
long way toward answering your questions. 

Name/Date ____________________________ __ 

Company ______________________________ __ 

Address ______________________________ __ 

City/State/Zi p  ---------------------------
O E Ms contact us for pricing 

WORLD W I D E  D I ST R I B U T I O N  FROM t!iB 
Compiler Systems, Inc., 37 N .  Auburn Ave. , P.O. Box 145 
Sierra Madre, CA 9 1024, (213) 355-1063 
- - - - - - - - - - - - - - - - - - - - - - - - -

Circle 431 on inquiry card. 

- Gordon Eubanks, CSI president 

Today C S I  offers C B A S I C/86 
designed for 16-bit microcomputer-based 
systems running under C P/ M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business

oriented features as: B C D  arithmetic 
with fourteen-digit precision; full  for

mat control of printed reports; ran
dom and sequential records of any 
length (not l imited to 256 bytes); 

aids to structured design, i .e.  multi
ple line funCtions and control struc
tures as well as excellent file

handling and stringing capabilities. 
But perhaps the best of 

C B A S I C/86 becomes clear when 
you're using it. To learn more about 

C SI's commitment to support 
CBASIC/86 and C P/M-86 call 

(213) 355-1063 and discuss putting 
C B A S I C/86 on your system. 



Listing 2 continued: 
0 9 0 0 0  
0 9 1 0 0 
0 9 2 0 0  

0 9 3 0 0  
0 9 4 0 0  
0 9 5 !) 0  
0 9 6 0 0  
0 9 7 0 0  
0 9 8 0 0  
0 9 9 0 0  

1 0 0 0 0  
1 0 1 0 0 
1 0 2 0 0  
1 0 3 0 0  
1 0 4 0 0  
1 0 5 0 0  
1 0 6 0 0  
1 0 7 0 0  
1 0 8 0 0  
1 0 9 0 0  
1 1 0 0 0  
1 1 1 0 0 
1 1 2 0 0  
1 1 3 0 0  
1 1 4 0 0  
1 1 5 0 0  
1 1 6 0 0  
1 1 7 0 0  
1 1 8 0 0  
1 1 9 0 0  
1 2 0 0 0  
1 2 1 0 0 
1 2 2 0 0  
1 2 3 0 0  
1 2 4 0 0  
1 2 5 0 0  
1 2 6 0 0  
1 2 7 0 0  
1 2 8 0 0  
1 2 9 0 0  
1 3 0 0 0  
1 3 1 0 0 
1 3 2 0 0  
1 3 3 0 0  
1 3 4 0 0  
1 3 5 0 0  
1 3 6 0 0  
1 3 7 0 0  

1 3 8 0 0  

1 3 9 0 0  

1 4 0 0 0  
1 4 1 0 0  
1 4 2 0 0  

1 4 3 0 0  

1 4 4 0 0  
1 4 5 0 0  
1 4 6 0 0  
1 4 7 0 0  
1 4 8 0 0  
1 4 9 0 (1  
1 5 0 0 0  
1 5 1 0 0 
1 5 2 0 0  
1 5 3 0 0  
1 5 4 0 0  
1 5 5 0 0  
1 5 & 0 0  
1 5 7 0 0  
1 5 8 0 0  

1 5 1J O O  
1 6 0 0 0  
1 6 1 0 0 
1 6 2 0 0  

1 6 3 0 0  

1 6 4 0 0  

1 6 5 0 0  

1 6 6 0 0  
1 & 7 0 0  

1 6 8 0 0 

1 6 9 0 0  
1 7 0 0 0  
1 7 1 0 0  
1 7 2 0 u  

1 7 3 0 0  

1 7 4 0 0  
1 7 5 0 (1  

1 7 6 0 0  

1 7 7 0 0  

1 7 8 0 l' 

1 7 9 0 0  

1 8 0 0 0  

1 8 1 0 0 

• • •• • • • • • • • • • • • • • • •• • • • • • • • • • • ••• • • • • • • • • • • • • • • • • •  

0 0 8 2  1' 6  
0 0 8 5  C l  
0 0 8 7  2 6  
0 0 8 9  C E  

O O B C  2 0  

O O B E C l  

0 0 9 0  2 6  

0 0 9 2  C E  
0 0 9 5  2 0  

0 0 9 7  C B  

0 0 9 9 2 6  
0 0 9 8  C E  

0 0 9 E  2 0  

A O b E  NrC 

3 7 

0 5  

0 3 B 5  
l A  
3 3  

O S  
0 3 B 5 
I I  
8 0 

O S  
O l AF' 
08 

TPSH 

TBSR 

LDAB 

C M P t<  
B N E  

L O X  

BRA 
C M P B  
B N E  

L O X  
\:I R A  
E ORB 

B N E  
L O X  
BR A  

W B Y T  

J S 3 7  

T P S H  

W P U L IJ  

orr 
U 3 l  

TB S R  
# P U L b 

Off" 
u s o  
S E T  

# B S R  
O f f  

T E S T  f O R  E X C E P T I O N S 

PllLB? 

P S H B ?  

B S R ?  

* * * * * * * * • * * * * * * * * * * * * ***************************** 

0 0 1\ 0  SET EQU , * 
O O A O  

0 0 A 3 
O O A 5  
0 0 A 7 

O OA B 
O OA A  
0 0 1\0 
O O B O  
O O B J  
O O B 5  

O OB 8  
O O B A  
O O ll D  

O O B E  
o o c o  

O O C 3  
O OC 5  
O OC B 

n: A 0 7 3  
8 5  s o 

2 7  0 1  
0 8 
A6 0 0  
B 7  A 0 6 B 
CE A0 4 A 
Bb A O OC 
80 2 A 
86 A O O D  

8 0  2 5  
8 6  A 0 6 E  
0 8  
8 0  l F'  
F 6  A 0 6 B  
C 4  0 3  
F 7  A 0 7 B  
0 8  

O f F  

O OC 9  
o o c c  

F F  A 0 7 5  C L O P  
F E  A O O C  

O OC f  
0 0 0 0  
0 0 0 1 
0 00 3  
0 0 0 5 
0 00 8  
O ODB 
0 0 00 

08 
5A 
27 1 0  
A 6  0 0  
P'F A O OC 
F E  A 0 7 5  
8 0  0 2  
2 0 E/>. 

O O LJ F'  
O O E 2  

O O E S 

7 E  0 1 8 C C V ASC 

f F  A O OC N M R  

B b  A 0 6 B  
O O E B  8 5  4 0  

O O E A  2 7  0 7  
O O EC 8 6  ' 4 1  
O O E E  

0 0 1' 1  
6 7  A 0 5 B  S E T R  

2 0  O S  
O O F' l  

0 0 1' 5  
o o n  
O O F' 9 

B S  8 0  
2 7  0 4  

B 6  4 2  

2 0  F 3  

N O T A  

O O f"B 

O O�'E 

CE A 0 5 E:  f O il �, 

Bb A 0 6 B 
0 I 0 I 

0 1 0 2  

0 1 0 3  

0 1 0 !> 

4 4  

4 4  

� 4  0 7  

2 1  o r  

0 1 0 7  4 A 
0 1 0 8  2 7  l A  

0 1 0A 4 A  

0 1 0 1> 2 7  3 D  

U 1 0 D 4 A 
0 1 0 E 2 7  
O l i O  8 0  

0 1 1 2  2 7 
0 1 1 4 8 (}  
O l i o  n: 

0 1 1 9  A D  

O I I B  7 A  

4 6 

0 ]  

4 9  

5 7  

A 0 7 C  

0 0  
A 0 7 7  

0 3  

0 0 ! 8  

0 I I  E 2 7 
0 1 2 0  7 E  
0 1 2 3  3 9  

4 7  

A O OC 

D O M V  
D I S P L 'i  

f i N  
* f O R M A T 

0 1 2 4 8 0  
0 1 2 6  f E  

0 1 2 9  0 9  

O I 2 A 4 r' 
O l l t;  1:: 6 0 0  
0 1 2 0 2 A  0 1  
0 1 2 1' 4 3  

0 1 3 u F B  

o 1 j 3  B 9  

O I H > 

A O O D  P O S  

A O UC  

0 1 3 7 

O I 3 R 

0 1 3 9 

0 1 3 C 

o I 

o l  

0 1  

C f.  A 0 6 4 

!l l! 4 E  
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L O X  W F' L G  
B I TA U 8 0 
BE<.l O F'F' 

I N X  
L D A A  
S T A A  
L O X  
L O A A  
BSR 
LDAA 
BSR 
L D A A  
I N X  
B S R  
L D T< B  
A N D B  
S T A B  
I N X 
S T X  
L O X  
I N X  
DECB 
BEQ 
L D A A  
S T X  
L OX 
B S R  
B R A  

JMP 

S T X  

L D A A  

l:l i T A 

8 E Q  
L D H  
S T A A  

B R A  

B I T A  

ll E Q  
L D A A  

B k A  

L O X 
L D A A  

L S R A  

LS P A 

A N O A  

B E Q  
DECA 
B E Q  
D E C A  
b E Q  
LJ E C A  

B E Q  

S l J B A  

BE:Q 
8 S R  

LOX 

J S R  
D E C  
B E Q  
J M P  

R T S  

A � G I I M to; N T  
B S R  
t.ox 

D E X  
C L R A  

L' J A B  
B P L 
C O M A  
A D DA 
A D C A  

N O P  

N O P  

N O P  

LOX 
BSR 

X 
f L A G D  
U A O R 
ADDR 
C V ASC 
A D D R + l  
C Y A S C  
wen 
C Y A S C  
F L A G D  
U 3  

S I ZE 

X S A V  
A D D R  

N M R  
X 
A D D R  
XSA V 
C VASC 
C L O P  

T O A S C  
A D D R  

F' L A G D  

# S 4 0 

N O T A  
W I  A 
O P IC P + 3  
t' O R 'I 

U B O  
F O R M  
• I B 
S E T !<  
I A R G  

fL AGD 

1 7 
D I S P L Y  

R E L  

l N ll 

H I M  
1 3  
�- C il F R  

S E T ·�  

A P P N D  

X 
L I N E S 

F' I N  
N E X f L  

f i ELD f U H  A 
SET .� 

A D D R  

X 

PD S 

A D D R + \  
ALl D R  

HB S + I  

TllASC 

GE! f L A G  A D D R E S S  
TEST f L A G  B I T  

B I T  I S OFF' 
B I T  IS ON• P O I N T  T O  2 N D f L A G  
G E T  THE F L A G  
, A N D  S A V E  I T  

P O I N T  A SC I I  ADDRESS I N  L I N E  
GET C U R R E N T ADORf.SS 
C ON VERT T O  ASC I I  
S A M E  f OR LO W BY T E 

GET C U R R E N T  BYTE 
L E A VE SP A C �  BETWEEN ADDR , +  DATA 
C UR R E N T  B Y T E  T O  ASC I I  
GET F L A G  D A T A  
S A V E  O N L Y  I N STRUC T I O N  L E N G T H  
S A V E  

.
I T  

S A V E  P O I N TE R  I N T O  D l S P L A �  L I N E  
G E T  D A T A  A D D R E S S  

C O U N T  B � T E S  
N O  M O R E  
GET D A T A  

A N D  P U T  I N  D I SP L A �  L I N E  A S  OBJ , 

X N O w  P O I N T S  !0 N E X T  D A T A  

G &: T  f L A G  D A T A  

S E T  R E G I S T E R  A ?  

N O  
Y E S •  A DD T O  A S C I I  M N E M O N I C  

S E 1  K <. G I S T E R  l:l ?  
N O •  N O  R � G I ST ER S Y M B O L  

Y E S  

P O I N T  A R GU M E N T P O S I T I O N  I �  L I N �  

G E T  r fl R M A T  c n o ;: 

R E L A T I V E F WH� A T  

l N D E X W  F O R M A T  

! M M E D ! A T f  F O R M A T  
F'C B ?  

N O � E  O f  T H �  A B O V E •  M U S T  B E  E X T E N D � D  O R  D I R E C T  

G !.' T  A P P f: N lJ A G E  fl f) ll 'f i N E  A D D R E S S  

C O U N T  L I N ES 

ALL D U N E ?  
N O •  D O  N � XT L I N E  

G O  A W A J 1  N f X T  C O M M A N D  
R � L A T I V E  I N S T R UC T I O N  

S E T  S A � D  � O V E B Y T E S  
PO I N T  TO O � T A  

C A LC U L A T E  E f f �C T I V E A D D R E S S  0 �  
R �.L A T I V f I r< S T R l iC T I O N  
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PMC-80 Expanded 

Use all standard peripherals and existing software 
When you buy PMC-80 you get hard
ware and software compatibility with 
the most popular microcomputer sys
tem i�. the world - that means thou
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 

PMC-80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and grow to 
the complete 48K memory system pic
tured above with two floppy disks for 
less than $3000. 

FASTLOAD option inputs short pro
grams as fast as "disk" from ordinary, 

standard format cassettes. Fast, reli
able and economical! 

PMC-80 COMMUNICATOR option pro
vides interface to modems and parallel 
port printers. Take your pick of periph
erals for communication with elec
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 

PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies , printer interface , RS-
232C communications interface, plus 
a slot for the popular S-100 boards. 

Sold through computer stores. 

Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 

Circle 324 on inquiry card. BYfE May 1981 349 



Listing 2 continued: 
1 8 2 0 0  0 1 3 1:: 1 7  
1 8 3 0 0  O l 3 f 0 1  
1 8 4 0 0  0 1 4 0 0 1  

1 8 5 0 0  0 1 4 1  d ll 
1 8 & 0 0  0 1 4 3  � 6 
1 8 7 0 0  0 1 4 5 8 7  
1 8 8 0 0  0 1 4 8  l O  

4 Q  
2 4  
A O b 3  

c c  
1 8 9 0 0  

1 9 0 0 0  

1 9 I O U 
1 9 2 0 0  
1 9 3 0 0  
1 9 4 0 0  
1 9 5 0 1) 
1 � 6 0 0  
1 9 7 0 0  
1 9 8 0 0  

1 9 � 0 0  
2 0 0 0 0  

2 0 1 0 0 
2 0 2 0 0  

2 0 3 (1 1\ 
2 0 4 0 0  
2 0 5 0 0  
2 0 6 0 0  
2 0 7 0 0 

2 0 8 0 0  
2 0 9 0 0  
2 1 0 0 0  

2 1 ! 0 0 
2 1 2 0 0  
2 1 3 0 0  
2 1 4 0 0  
2 1 5 0 0  

2 1 6 0 •) 
2 1 7 0 0 

2 1 8 0 0  
2 1 9 0 0  
2 2 0 0 0  

2 2 1 0 0 
2 2 2 0 0  
2 2 3 0 0  

2 2 4 0 0  
2 2 5 0 0  
2 2 & 0 0 
2 2 7 0 0 
2 2 8 0 0  
2 2 9 0 0 
2 3 0 0 0  
2 3 1 0 0 
2 3 2 0 0  
2 3 3 0 0  
2 3 4 0 0  
2 3 5 0 0  
2 3 6 0 0  

2 3 7 0 0  
2 3 8 0 0 
2 3 9 0 0  
2 4 0 0 0  
2 4 1 0 0 
2 4 2 0 0  
2 4 3 0 0  
2 4 4 0 0  
2 4 5 0 0  
2 4 6 0 0  
2 4 7 0 0  
2 4 8 0 0  
2 4 9 0 0  

2 5 0 0 0  
2 5 1 0 0 
2 5 2 0 0  
2 5 3 0 0  
2 5 4 0 0  
2 5 5 0 0 
2 5 6 0 0  
2 5 7 0 0  
2 5 8 0 0  
2 5 9 0 0  
2 6 0 0 0  
2 6 1 0 0 
2 6 2 0 0  
2 & 3 0 (1 
2 6 4 0 \J 
2 6 5 0 0  
2 & 6 0 u  
2 & 7 0 0  
2 6 8 0 0  
2 & 9 0 0  
2 7 0 0 0  
2 7 1 0 0  
2 7 2 0 0  

O I « A  

0 1 4 C 
U I 4 E 
0 1 5 0  
0 1 � 2  

O I S 4  

0 1 5 6 
U l 5 8 
O I � A 

0 1 5 1:i 

0 1 5 0 

O I S f  

0 1 6 1  
O l b 4 

0 1 6 7  

0 1 � 9  
O l b A 

O l b B 
O l o C 

0 1 6 0 
O I 6 F 
0 1 7  I 
0 1 7 4  

0 1 1 7  
O I 7 A 
O I 7 C 
0 1 7 E  

I! D  2 1  

8 6  2C 

A 7  0 1  
� b  S H  
A 7 0 2  

2 0  c o  

d 6  2 3  
A 7  U O  
o e  
2 1! � 7 

8 6  2 4  
A 7  0 0  

r· �:: A 0 4 F  
F" f  A 0 5 f  
2 0  A IJ 

1 0  

1 6  
0 4  

v i  

8 6  
A 7  
B F 
8 �; 

f 6  
C l  

2 4  
0 0  
A 0 7 3 

A 0 5 1  
A 0 7 A  
0 3  

2 6  0 1  

5 C  
o t 7 r  o e  
0 1 8 0 3 2  
0 1 8 1  A 7  0 0  

0 1 8 3  S A  
0 1 8 4  2 6  
0 1 8 6  B E  
0 1 8 9  3 9  
0 1 8 A 0 1  
0 1 8 8 0 1  

f 9  
A 0 7 3  

0 1 8 C 3 7  

0 1 8 0 1 6  
0 1 8 E  4 4  
0 1 8 f 4 4  
0 ! 9 0  4 4  
0 1 9 1  4 4  

0 1 9 2 8 0  0 4  
0 1 9 4  1 7  
0 1 9 5 8 4  O f  
0 1 9 7  3 3  
0 1 9 8 B B  3 0  
O I 9A 8 1  3 9  
0 1 9C 2 3  0 2  
0 1 9 E 8 B  0 7  

0 1 A \l A 7  0 0  
0 1 A 2  0 8 
0 1 A 3  3 9  

0 1 A 4  C E  A 0 4 A  
0 1 A 7 BO  E 0 7E 
O l A A 3 9  

0 1 A B  
O l AO 
O l AF 
0 1 B l 
0 1 � 3  
0 1 1'1 �  
0 1 1:! 7 
O I B 9  
O I B P. 
U l l! D 

U I B f 

0 1 C I 

O I C J  

U 1 C 5  

1 8 6 2  
3 9 F O  
1 8 6 2  
1 8 6 2  
1 8 1> 2  
l k o 2  
� 0 3 0  
S 2 u l  
2 5 0 8  

l O ll S  

0 [1 � 6  
4 C � b  

0 D 8 3  
4C A 3  

350 May 1981 © BYTE Publications Inc 

T B A  
N O P  
N fJ p  

B S R  T O A SC 

L D A A  a 1 S  

S T A A  A A S  

B R A  O ! S P L Y  
* f O R M A T  A R G U � E N T  f l � L I)  f O R A �  l � D E X E U  I N S TRUC T I O N 
I � lJ  EI S R  S E T M  S F. l' S A N D  M D V I:: f' Y T E S  

L D A A  I I ,  A P P t: � l> , ). T O  f ! �� L D  

S T I\ A  I ,  X 

J, D A A  • ' X 

S T A A  2 , X  

B P I\  IJ I S P L Y  
* f U H M A 1  A H G U M E N l  f l � L O  f U H  A �  l � M � D l AT E  l � S T R U C T ! O N  

! M .Y, L D A A  1 1  I P IH. C t: E D n E L D  vi i T H  A I 

!::R A S E  

* G E N I::R AI, 
S Ji: T M  

S T A A  X 

r • x  
fi R  I\ 

A R G U M E N T  
L D A A  
S T A A  
f, [lX 

S T X  
fl R A  

f C B  

� O P  

oo�. v  
F I E L D  f U R  A �  F C H  P S E U D O  

I I 6 f.' ll V t:  D A T A f U R  f C B  
X 
L I N E + 5  
A R G + I  

D ! S P L Y  
s l O , s l & , s o 4  

F I E L D  FO R M A T T I N G 
S E T  D O L L A R  S I G N 

A R G U io\ EN'f 

L D A A  

S T AA 

S T S  

I I 6 . 
X 
w F LG P R E P A p �  TD M O V t: B Y T E S  

L D S  
L O A f\  
C M P R  

B N E  

! N C B  

1 L l N E: + 7  
S I ZE GET O B J � C T  I N P U T  S I Z E 
I )  I f  S I Z E= 3 ,  M O V E  4 B Y T E S  O f  A SC I I  

D L O O P  I N X 
P U L A 
S T A A  
D E C B  
ti N E  
LOS 
RTS 
N OP 
N Q.P 

D L O D P  

X 

D L O O P 
W F L G  R E S T O R E  S P  

* C O N V E R T  C O N T E N T S  UF A TO ASC I I A N D  S T O R E  A T  
* R t: T UR N  W I T H X ! NC R E � t: N T E D  A N D  B U N C H A N G E D , 

A D D R E S S  P O I N T E D  TO BY X ,  

TOASC P SH !I S A V E  B 
T A B  C O P Y  A 

L S R A  GET L E F T  
L S R A  
L S R A  

N Y B B L  

L S R A  
B S R  
T !I A  
A N D A  

A S C  C O N V E R T  T O  A SC I I  A N D  S T O R E  

G ET R I GH T � Y B B L  

R E S T O R E  B 
AsC 

P ULf\ 
ADOA 
C M P A  

U 3 0  
U J 9  

o u  
u 7  

C O N V � R T  A D I G I T T o A sC I I  

uu 

B L S  
A D D A  
S TA A  
I N X  
R T S  

* A P P E N D A G E  FOR 

X 

A p p L O X  
L I N E D I SP L A Y  

• L I N E  
P D A T A 1 

GET A D D R E S S  Of T E X T .  

* 

J S R  
R T S  

* PAC KED M N E M O N I C  TABLE 
* 

D I SP L A Y  THE L I N E  

* M N E M O N I C S  ( A LP H A  O N L Y ) A R E  T R U N C A T E D  TO T H E  5 L O W  O R D E R  B I TS 
* A N D  STORED 3 I N  1 6  B I T S ,  THE H I GH ORDER B I T  OF T H E  16 I S  USED 
* A S  A F L A G  W H I C H ,  I F  SET , I N D I C A T E S  THAT T H E  S E C O N D  F O R M A T  FLAG 
* B Y T E  Of A P A I R  SHOULD B E  USED , 
M T A B  FOB ' 1 8 6 2  F C B  0 0  

fOB t 3 9 F O  N O P  0 1  
F D B  U 8 6 2 FCB 02 
F O B  8 1 8 6 2  F C B  O l  
H>t< S 1 8 6 2  f C i:'  U 4  
Fl)l\ S l � b 2  F"C h  0 5  
f D �  S 5 0 3 U  T A l'  O o  
f iJ B  S 5 2 0 1  T P A  0 7  
FIJB S 2 S D 8  I • X  0 8  
F D B  S ! O B 8  ll n  0 9  

f O il  S 0 0 9 6  C L V  0 �  
r' D il  $ 4 C B 6  S � V  U H  

f' D f:\  S O D 8 3  C LC v C  
f"D 8  S 4 C A 3  :i E C  O D  

Listing 2 continued on page 352 
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4MHZ , DOUBLE DENSITY,COLOR&B/W 
GRAPHICS • • THE LNW80 COMPUTER 

.... -···--· 

·-... 

..,.-····· 

_ _.... ... -----···· ·· ' 

When you ' ve compared the features of an LNW80 Computer, you: 1 1  quickly 
understand why the LNW80 is the u l t i mate TRSBO software compa t i b l e  system. 
LNW RESEARCH offers the most complete mi crocomputer sys tem at a n  outstand
i ng low price.  
We back up our product wi th an unconventional 6 month warranty and a 10 
days full refund pol i cy ,  l ess s h i pping charges . 

LNW80 Computer • . • . • • • • • • . • . . • • • . • . . • • . $1 ,200. 00 
LNW80 Computer w/B&W Moni tor & one 5" Drive • . . • • • • . .  $1 , 664.00 
Al l orders must be prepa i d ,  CA resi dents pl ease i nc l ude 6% s a l es tax. 
Shipping and handl i n g  charge of $ 1 5 . 00 must be i nc l u ded wi th every order. 
* TRSBO Product of Tandy Corporation.  
** PMC Product of Personal Mi crocomputer, Inc.  

LNW80 

- BARE PRINTED C I RCUli BOARD & MANUAL . • • . . • • •  589.95 

The LNWSO - A h i gh-speed color computer tot a l l y  compa t i b l e  w i th 
the TRS-80*. The LNW80 gi ves you the edge i n  sati sfyi ng your 
computation needs in busi ne s s ,  scienti f i c  and personal computa
tion. Wi th perfonnance of 4 MHz ,  ZSOA CPU, you ' l l  achieve per
formance of over twi ce the processi ng speed of a TRS-80*. T h i s  
means you' 1 1  get t h e  perfonnance t h a t  i s  comparable t o  t h e  most 
expensive microcomputer with the compati b i l i ty to the wor l d ' s  
mo s t  popular computer (TRS-8o• r res u l ti ng i n  tire wi dest soft
ware base. 

FEATURES :  
TRS-80 Model l Level I I  Software Compati b l e  
H i g h  Resolution Graphics 

• RGB Output - 384 x 192 in 8 Colors 
• NTSC V i deo or RF MOD - 1 28 x 1 g2 in 8 Colors 
• B la c k  and Wh i te - 480 x 192 

4 MHz CPU 
500/l DOO Baud Cassette 
Upper and Lower Case 
l 6K 8ytes RAM, 12K 8ytes ROM 
Solder Masked and Si l kscreened 

LNW SYSTEM EXPANSION 

- BARE PRINTED Cl RCUIT SOARD 
AND NANUAL • • • • • 

WITH GOLD CONNECTORS • • • 

$6g . g5 
$84.95 

The Sys tern Expans i on wi 11  a l l ow you to expand your LNWSO . TRS-80*, 
or PMC-80•'•* to a comp l ete computer sys tem that i s  s ti l l  totally 
software compat i b l e  with the TRS-80* Model 1 level I I .  

FEATURES: 
32K Bytes Memory 
5" Fl oppy Contro l l er 
Seri a l  RS232 1 2()na l/D 
Para l l el Pri nter 
Real Ti me C l oc k  
Screen Pri nter B u s  
On Board Power Supply 
Solder Masked and Si  l ks creened 

KEYBOARD 

LNW80 KEYBOARD KIT • • . . •  $84 . 9 5  

The Keyboard Ki t contains a 63 key p l u s  a 1 0  key, P . C .  board, and 
rema i n i ng component s .  

COI�PARE THE FEATURES AND PERFORMANCE 
TRS-80* 

FEATURES LNW80 PI�C-80*' MODEL I I I  

PROCESSOR 4. 0 MHZ l ,8 11HZ 2 . 0  fiHZ 
LEVEL I I BASIC INTERP. YES YES LEVEL I l l  

BASIC 
TRS80 fiODEL l LEVEL I I  COMPATIBLE YES YES NO 
48K BYTES RAN YES Y E S  YES 
CASSETTE BAUD PJI TE 500/l 000 500 500/1 500 
FLOPPY DISK CONTROLLER SINGLE/ SINGLE SINGLE/ 

DOUBLE DOUBLE 
SERIAL RS232 PORT YES YES YES 
PRINTER PORT YES YES YES 
REAL TIME CLOCK YES YES YES 
24 X 80. CHARACTERS Y E S  N O  N O  
VI DEO MONITOR YES YES YES 
UPPER Arm LOWER CASE YES OPTIONAL YES 
REVERSE V I DEO YES NO ND 
KEYBOARD 63 KEY 53 KEY 53 KEY 
IWMERIC KEY PAD YES ND YES 
B/W GRAPfi ! CS ,  1 28 X 48 YES YES YES 
HI -RESOLUT ION 8/H GRAPI I ! C S ,  4 8 0  X 1 92 YES NO ND 
HI -RESOLUTION COLOR GRAPH ICS (NTSC ) ,  

1 28 X 1 9 2  I N  8 COLORS YES NO NO 
HI -RESOLUTION COLOR GRAPHICS ( RGB ) ,  

384 X 1 92 IN 8 COLORS OPTIONAL NO NO 
WARRANTY 6 I�ONTHS 90 DAYS 90 DAYS 

TOTAL SYSTHI PRICE $ 1 , 664 . 00 $ 1 , 840.00 $ 2 , 1 8 7 . 00 

LESS fiDNITOR AND DISK DRIVE $ 1 , 200.00 $ 1 , 375 .00 

LNDoubler 
- Assembled and Tested $ 1 4g , oo 

Double-dens i ty d i s k  sturage for the LNW Research ' s  " System E�pan
s i on" or the Tandy ' s  " Expansion I nterface" . The LNDoublerHI is 
tota l ly software compat i b l e  with any double dens i ty software 
generated for the Percom ' s Doubler***. The LNDoublerTr' provides 
the following outstanding featu res . 

Store up to 350K bytes on a s i ng l e  5" d i s k  
S i n g l e  a n d  doubl e  dens i ty data separation 
Pret.:i s i on write precompensation c i rcui t 
Software switch between s i ng l e  and double dens i ty 
Hardware override i nto s i ng l e  dens i ty oniy 
Easy p 1 ug in i n s  ta 11 a ti on requi ri ng no etch cuts , j umpers 

or sol de r i n g  
35,  4 0 ,  7 7 ,  80 track 5" d i s k  operation 
1 20 day parts and 1 abor Warranty 

Doubl er is a product of Percom Data Company , Inc . 

DOS PLUS 3 . 20 . . • . • . • • • • • • . • • • . . . . . .  $g 5 , 00 

Micro Systems software ' s  double densi ty di s k  opera t i ng system. 
Thi s  ope,·at·i ng system contai ns a l l the outstanding features of 
a wel l developed DOS, with ease i n  useabi l i ty .  

LNW DATA SEPERATOR 

- Assembled and Tested . • • • . • • •  $ 1 7 . 9 5  

T h e  L N W  Data Separator provides y o u  w i th a rel i ab l e  and i nexpen
s i ve means of s o l vi ng your d i s k  data read error problems for your 
5" s i ng l e  densi ty dri ves . Compati b l e  wi th both the LNW System 
Expansion and Tandy ' s  Expansion I nterface . Sorre soldering i s  
requ i re d .  

CASE 

LNW80 CASE . . . • • • • . • • • • • • • • . • • • . • . • $84. 95 

The stream l i ne design of this metal case wi l l  house the 'LNWSO , 
LWN System Expans i on ,  LNWBO Keyboard , power supply and fan, 
L N DoublerTf.1, or LNW Data Separator. This  k i t  i ncl udes all the 
hardware to mount a l l  of the above . Add $1 2.00 for shipping 
PARTS AVAILABLE FROM LNW RESERAR_CH 

4 1 1 6  - 200ns IWI 
6 chi p set 
8 chip set 

1 6  c h i p  set 
24 chip set 
32 chip set 

LNW80 "Start up parts set" LNW80-l 
LNW80 " V i deo parts set" LNW80-2 
UIW80 Transformer LNW80-3 

$26.00 
$33. 50 
$64.00 

• $94.00 
. $ 1 24 . 00 

LNW RESEARCH C i rcle 219 on inqu iry card. LNW80 Keyboard cable LNWB0-4 
40 P i n  computer to expan s i on cable . 

$82 .OD 
$31 .00 
$ 1 8 . 00 
$ 1 6 . 00 
$ 1 5 .00 
$ 1 9 .00 
$30 . 00 c O R P O R A T I O N 

14661 -C MY FORD R D . 

T U S T I N  CA . 92680 

System Expans i o n  Transformer . . . . . . .  . 
Floppy Contro l l e r  ( FD l 7 7 l ) and UART ( TR 1 602) 

V IS A  & MASTER C HARGE ORDE RS & I N F O. N O. 71 4 - 552 - 8 946 
ACC E PTED Add $3.00 for shipping S E RV I C E N O. 714 - 6 4 1 - 8 850 

··········································· ·······························································-················ 
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27 3 0 1J O I C 7  0 0 8 9  F' D B  S O L> 8 9  C L I O E:  

2 7 4 0 0  0 I C �  4 C A 9  F OB $ 4C A 9  s o  O F'  
2 7 5 0 0  O I C I:i  4C 4 1  F D B  8 4C 4 1  S B A  1 0 
2 7 6 0 0  U I C O  o c  4 1  f O B S 0C 4 1 C B A I I  

2 7 7 0 0  O l C f l ij 6 2  �· D b  S l 8 b 2  F C B  1 2 

2 7 8 0 (1 v t D t  1 8 6 2 FO B S l 8 b 2 F C E<  1 3 
2 7 9 0 0 O I D 3 1 8 6 2 F'Tl B  8 1 8 6 2 F C I:l  1 4  

2 8 0 0 0  0 1 0 5 1 8 6 2 F' OP. S l 8 b 2  fC B 1 5 
2 8 1 0 0 O l U 7 s o n  F O il $ 5 0 2 2  T A l:\  1 6 
2 8 2 0 0  U I IJ 9  5 0 4 1  f O B  5 5 0 4 1  T B A  1 7 
2 8 3 0 0  O I OI:i 1 8 6 2 FDB  S H 6 2  F'C B I 8 
2 8 4 0 0  0 1 D IJ 1 0 2 \  F' O B  8 1 0 2 1  D A A  1 9  
2 8 5 0 0  O I Of 1 8 6 2 f O B 5 1 8 6 2  f C H l A  
2 8 6 0 0  0 1 £ 1 0 4 4 1  f O R  5 0 4 4 1  A B A l !l  
2 8 7 0 0  U l £ 3  1 8 6 2  r'O B  $ 1 8 6 2  f C tl  l C 

2 8 8 0 0  U l £5 1 8 6 2 f O B  8 1 8 6 2  f C !l 1 0 
2 8 9 0 0  O l E ? 1 8 6 2  f O B $ 1 8 6 2  fCil I E:  
2 9 0 0 0  0 1 E 9  1 8 6 2 f O B $ 1 8 6 2  f C B  l f  
2 9 1 0 0 U I E: B O A 4 1  f O B S O A 4 1  B R A  2 0 

2 9 2 0 0  0 1 £0 1 8 6 2  f O B 8 1 8 6 2  f C ii 2 1  
2 9 3 0 \J O l E r' 0 9 1) 9  f O B  s 0 9 0 9' ll fi l  2 2  
2 9 4 0 0 O l f l  0 9 9 3  F O B $ 0 9 9 3  B LS 2 3  
2 9 5 0 0  O l f 3 0 8 6 3 f O B $ 0 8 6 3  ElCC 24 
2 9 6 0 0  0 1 F' 5 0 8 7 3  F' O B $ 0 8 7 3  B C S 2 5  
2 9 7 0 0  O l f 7 0 9 C 5  F' O B S 0 9 C 5  B N E  2 6  
2 9 8 0 0 0 1 F' 9  0 8 8 1  f O B 1 0 8 8 1  B E Q  2 7  

2 9 9 0 0  0 \ f B O AC 3  FO B $ 0 AC 3  B VC 2 8  

3 0 0 0 0  O l FO O A 0 3 f O B  S O A 0 3  B V S  2 9  
3 0 1 0 0 O l f F  O A O C f 0 8  S O A O C  B P L  2 A  

3 0 2 0 0  0 2 0 1  0 9 A 9  F O B  a o 9 A 9  B M I  2 B  

3 0 3 0 0  0 2 0 3  0 8 E 5  fO B S 0 8 E: 5  BGE 2 C  
3 0 4 0 0  0 2 0 5 0 9 9 4  F O B $ 0 9 9 4  B L T  2 0  
3 0 5 0 0  0 2 0 7 0 8 F 4  F OB 8 0 B F 4  t! G T  2 E  

3 0 6 0 0  0 2 0 9 0 9 8 5  F O B  $ 0 9 8 5  B L E  2 f  

3 0 7 0 0  0 2 0 B 5 2 7 8  F D B  $ 5 2 7 8  T S X  3 0  
3 0 8 0 0  0 2 0 0  2 5 0 3  F O B & 2 5 0 3 I N S  3 1  
3 0 9 0 0  0 2 0 F  C 2 AC FOB S C 2 A C  PUL A 3 2  
3 1 0 0 0  0 2 1 1  4 2 AC F' D B  1 4 2 AC P U L  B 3 3  EXC E P T I O N  
3 1 1 0 0 0 2 1 3  1 0 8 3 f O B  8 1 0 B 3  D ES 3 4 
3 1 2 0 0  0 2 1 5  5 3 1 3  F O B  1 5 3 1 3  T X S  3 5 

3 1 3 0 0  u 2 I 7 o � a  � 0 1:\  S C: 2 h 8  PSH A 3 o 

3 1 4 (1 0  0 2 1 9  4 2 6 �  F O b  6 4 2 b &  P S H  f' 3 7 t:: X C F" P T J O N  
3 1 5 0 (1  0 � \ b  1 8 6 2 F"rlf :\ 6 1 8 6 2  f'CB 3 8  
3 \ & 0 o  ll 2 \ D  4 A 9 3  f'Dfl G 4 A 9 3  R T S  j Q  

3 1  7 0 ()  () 2 1  ,. 1 8 b 2  f' D E'  $ \ 8 6 2 F C �  3 A  

3 1  � O f! O J <  I 4 A ij 9  f O E'  S 4 A 8 9  H T I  ) A  

3 1 9 0 (1 U 2 2 3 1 8 6 2 FDF.< S l & b 2  �·c k  3 C 

3 2 0 0 0 U 2 2 5  1 R b 2  F D J; $ ! 8 6 2  FT B 3 D  
3 2 1 0 0 0 'J2 /  5 C 7. 9 F D R  s s c  2 9  w A l  3 1:: 
3 2 2 U (J U 'l 2 9 4 ;:;: 9  F O E<  S 4 t:J:: 9  S W l  3 r  

3 2  3 0 1, 0 2 L B  3 8 A 7  F' O l\  S 3 8 A  7 I> E: G  A 4 0  
3 2 4 0 11 U 2 2 lJ  1 8 1:1 ]  f D l'  S H 6 2  F'C l:'  4 1  
3 2 5 0 0  U 2 2 F' 1 8 o 2  f D A  S \ 8 6 2  F C b  4 2  
) 2 o !J IJ O B I  o n ;: o f O !; S tl O n .l C O M  A 4 3  
3 2 7 0 (1 11 2 3 3  3 2 7 2  f l) f\  S 3 2 7 2  L S P  A 4 4 
3 2 8 0 0 0 ;.!3 5  1 8 6 2  f D ll  s l & 6 2 F"C f'  4 5  
3 2 9 U U  0 2 3 7 4 9 f 2  f ll b  S 4 9 f 2  R O I<  A 4 1>  
J J O v L  () 2 ) 9  0 6 7 2  F l) l) $ 0 6 7 2 A S R A 4 7  
3 3 1 u o  (J l j [l  O b h C  f iJ tJ $ 0 6 6( A S L  A 4 8  
3 3 2 0 tl U { ) I J  4 9 r:c F lll ;  6 4 � F:C R O L  A 4 9  
3 3 3 0 \J o n ;· I O A 3  F [) H  $ \ O A 3  D E C  A 4 A  
3 ) 4 1)1) 0 2 4 1  1 � 1:1 2  f [) k  S l b 6 2  r" C f' 4 f\  

3 3 5 0 < )  0 2 4 ! 2 5C 3  H > A 6 2 5 C  3 I N C A 4 C  
3 3 6 0 ,) O H S  � 2 '1 4 F" n tl  6 5 2 7 4  T S T  A 4 [) 
3 3  7 0 1) 0 2 4 7  I 8 6 2  f' D B  $ \ 8 6 2  f" C f'  4 E  
3 3 8 0 0  0 2 4 Q u D 'I 2  F' D !:\  6 0 D 9 7 C L I'  A 4 F  
3 3 9 0 0  0 l 4 tl 3 8 A 7  F O B  S 3 8 A 7 l,f:G 8 5 0 
H O O U  0 2 4 0  1 � 6 2  f O B  s J ij b 2  F C B  5 1  
3 4 \ U O (J :I 4 F' 1 8 � 2  f'DI:l $ ! 8 6 2  r'C f\ 5 2  
3 4 2 0 0  0 2 5 1 O O E r>  f D B  S O D F.: O  C D >�  B 5 3 
3 4 3 0 0 0 2 � 3 3 2 7 2  n> B  6 3 2 7 2  L S P  B 5 4 

3 4 4 0 () U 2 5 5  1 8 6 2  F D �  S 1 � b 2  f C B 5 5 
3 4 5 0 0  0 :1 5 7  4 9 F 2  f D B  6 4 9 F' 2  R O R  B 5 6  
3 4 6 0 0  (J 2 5 9  O o 7 2  F O £;  $ 0 6 7 2 A S R  ll 5 7  
3 4  7 0 0  IJ J 5 B  0 6 6 C  f O B  S O b 6C A S L  b 5 8  
3 4 8 0 0 0 2 5 0  4 9 EC f D 8  6 4 9 t::C f< O L  l:l 5 9  
3 4 9 0 0  U 2 5 F  l O A )  f O il  S I U A 3  O E; C  ll S A  
3 5 0 0 0  0 2 6 1  ! A 6 2  f D B  S l 8 6 2  f C 8  5 B 
3 5 1 0 0 0 2 6 3 2 5 C 3 F D tl S 2 5 C 3  I N C tl 5 C 
3 5 2 0 0  0 2 6 5 5 2 7 4 f D I3  S 5 2 7 4  T S T  ll 5 0  
3 5 3 0 0  0 2 b 7 ! B b 2  f O B  8 l b & 2  f C I:i  5 E  
3 5 4 0 0  0 2 6 9  0 0 9 2 F D B  S O L1 9 2  C L R B 5 f  
3 5 5 0 0  0 2 b B  3 � A 7  F D !l  $ 3 8 A 7 N EG , X  6 0 
3 5 6 (J O  U 2 b D  1 8 6 2 F O B " 8 6 2  F C I:l  6 1  
3 5 7 0 0 O l 6 F 1 8 6 2  F OB 8 1 8 6 2  fC B  6 2  
3 5 8 0 0  0 2 7 1 O O E: D  F D !l  & O D E ll C Q M , X  6 3  
3 5 9 0 0  U 2 7 3 3 2 7 2  f O B  $ 3 2 7 2  L S R , X  6 4  
3 6 0 0 1)  0 2 7 5  1 8 6 2  f O il  $ 1 8 6 2  f C I<  6 5  
3 6 1 0 0  0 2 7 7  4 9 1" 2  F O il  S 4 9 F 2  R O R 1 X  6 6  
3 6 2 0 0  0 2 7 9  0 6 7 2  f 0 13  6 0 6 7 2  A S R , X  6 7  
3 6 3 0 0 u 2 7 1l  0 6 6 C  F O B  S 0 6 6 C  A S L , X  6 8  

Listing 2 continued o n  page 354 
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ott �C): carnrnodore 
4008 (8K RAM - 40 Column) . . . . . . . . . . . . . . . . . . .  $ 795 
1 6K "B" (16K RAM - 40 Column) . . . . . . . . . . . . . . 995 
32K "B"(32K RAM - 40 Column) . . . . . . . . . . . . . . .  995 
32K "N" (32K RAM - 40 Column) . . . . . . . . . . . . . .  1 295 
4032 "B" (32K RAM 4.0 Basic - 40 Column) . . . . 1 295 
4032 "N"(32K RAM 4.0 Basic - 40 Column) . . . . 1 295 
401 6 "B" (16K RAM 4.0 Basic - 40 Column) . . . . 995 
401 6 "N" ( 1 6 K  RAM 4.0 Basic - 40 Column) . . . .  995 
2022 Tractor Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . 795 
4040 Dual Disk (340 2.0 DOS) . . . . . . . . . . . . . . . . . .  1 295 
8050 Dual Disk (1 Meg, 2.0 DOS) . . . . . . . . . . . . . . 1 795 
8010 IEEE Modem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 
CZN Cassette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
PET - IEEE Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
I EEE- I EEE Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

ALTOS COMPUTER SYSTEMS 
RAM DISK 

ACS 8000-IS 64K 250K $2840 
ACS 8000-28 64K 500K 3500 
ACS 8000-1 64K 500K 3840 
ACS 8000-2 64K 1M 4500 
ACS 8000-4 64K 2M 5600 
ACS 8000-5 64K 1M 5990 
ACS 8000-6 Mul2 - Multi-User 
( 1 4.5 M-Winchester) 1 1 2K 1M 1 0, 670 
(29 M-Winchester) 1 1 2K 1M 1 1,870 
ACS 8000-6 Mul4 Multi-User 
(1 4.5 M-Winchester) 208K 1M 1 1 , 960 
(29 M Winchester) 208K 1M 1 3, 1 60 

EPSON PRINTER 
MX-80 

80 Columns, 9x9 Dot Matrix 
Bidirectional Printing . .  $645 
Interface Cards 
8140 (RS-232) , . . . . . . . . . .  $55 
8161 ( I EEE 488) . . . . . . . . . . .  55 
8131 (Apple Card) . . . . . . . .  85 
8230 (Apple Cable) . . . . . . .  25 
8220 (TRS-80 Cable) . . . . . .  35 

PROFESSIONAL 
SOFTWARE 

Word Pro I (8K) . . .  $29.95 
WordPro I l l  
(40 Col.) 16K . . . . .  199.95 
WordPro I l l+ 
Enhanced 

Version . . . . . . . . .  295.00 
WordPro IV 
80 Col., 32K . . . . . .  375.00 

WordPro IV+ 
Enhanced 

Version . . . . . . . .  . 450.00 

N EC 
Spinwriter 

5530 ( Parallel) . . . . . . .  . 
5510 (Serial) . . . . . . . . . . . . .  3055 
5520 ( KSR-Serial) . . . . . . .  341 5 

TRACTOR O PTION . . .  225 

55 CPS 
Letter Qual ity 

High Re liabil ity 

32K Su perbrai n 
(360K Disk Storage), C P/M* . . . . . . . . . . . . . . .  $2995 

64K Su perbrain 
(360 Disk Storage), C P/M* . . . . . . . . . . . . . . . . . . .  3150 

64K Quad Density Su perbrain 
(700K Disk Storage), CP/M* . . . . . . . . . . . . . . . . .  3995 

ATARI 
COMPUTER -"'. � 

SYSTEMS --��. � 
AT ARt 400 (8K RAM) . . . . . . . . . . . . . . . . . . . . .  $499.00 
ATA RI 400 (16K RAM) . . . . . . . . . . . . . . . . . . . . .  630.00 
AT ARt 800 (16K RAM) . . . . . . . . . . . . . . . . . . .  1,080.00 
ATA RI 41 0 RECORDER . . . . . . . . . . . . . . . . . . . . .  89.95 
AT ARt 810 DISK D R IVE . . . . . . . . . . . . . . . . . . . .  599.95 

N EECO also carries al l  
available AT ARI  software 

16K APPLE I I+ . . . . .  $1 330 
32K " I I+ . . . . . . . . . . . . .  1 430 
48K " I I+ . . . . . . . . . . . . .  1 530 
APPLE DISK 
w/3.3 DOS . . . . . . . . . . . .  650 
APPLE D R IVE 
Only . . . . . . . . . . . . . . . . . .  495 

APPLE I l l  in Stock ! !  

1 28K, with Monitor and I nfo Analystpak . . . . . . .  4740 

Multi-Cluster for Commodore Systems. 
Allows 3 CPU's ( Expandable to 8) to access 
a single Commodore Disk. 

Multi-Cluster . . . . . . . . . . . . . . . . . . . . .  $795 (3 C PU's) 
Each Additional C P U  $199 (up to 8) 

DIABLO 630 
45 CPS, Letter Quality 
RS-232 Port . . . . . .  $2,710 
Tractor Option . . . . .  250 

C. ITOH Starwriter 

Serial or Paral lel $1 995 

FP 1 500 
25 C Ps, 

Letter 
Quality 

NEECO N EECO Order L ines : · (617) 449-1760 
679 Highland Avenue 
Needham, MA 021 94 

Circle 282 on inquiry card. 

MON - FRI 9:00 - 5 :00 VISA/MC Accepted Telex 951 021 

N E ECO Order L ines :  (617) 449-1760 
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Listing 2 continued: 
3 6 4 0 0  0 2 7 0  4 9 E C  F O B  S 4 9EC R O L , X  6 9  

3 & 5 0 0  o 2 7 F  I O A 3  FOB 8 1 0 A 3 DEC , X  6 A  

3 6 6 0 0  0 2 8 1  1 8 6 2  FO B S 1 8 6 2  F C B  6 8  

3 6 7 0 0  0 2 8 3  2 5 C 3 F O B  8 2 5 C 3  l N C , X  6C 
3 6 8 0 0  0 2 8 5  5 2 1 4  FO B 1 5 2 1 4  TS T r X  6 0 
3 6 9 0 0  0 2 8 7  2 9 8 0  FOB t 2 9 B O JMP , X  6E 

3 7 0 0 0  0 2 8 9  0 0 9 2 F O B 8 0 0 9 2  C Lfl r X  6 F  

3 7 1 0 0  0 2 8 8  3 8 A 7  FO B S 3 S A 7  N E G  7 0  

3 7 2 0 0 0 2 8 0  1 8 6 2  F O l\  $ ! 8 6 2  F C B  7 1  
3 7 3 0 0  0 2 8 F 1 8 6 2  F O B  8 1 8 6 2  F C B  7 2  

3 7 4 0 0  0 2 9 1 O D E D  F O B  I O D E D  C O M  7 3  

3 7 5 0 0  0 2 9 3  3 2 7 2  FOB 1 3 2 7 2  LSR 7 4  

3 7 6 0 0 0 2 9 5  1 8 6 2  FOB $ 1 8 6 2  F C B  7 5  

3 7 7 0 0  0 2 9 7  4 9 F 2  P'OB 8 4 9 F 2  R O R  7 6  

3 7 8 0 0 0 2 9 9  0 6 7 2  F O B  S 0 6 7 2 ASR 7 7  

3 7 9 0 0  0 2 9 1!  0 6 6C F O B  S 0 6 6C A S L  7 8  

3 8 0 0 0  0 2 90 4 9 E C  F O B  8 4 9EC ROL 7 9  

3 8 1 0 0 0 2 9 F  I OA 3  FOB I I O A 3  D EC 7 A  

3 8 2 0 0  0 2 A 1  1 8 6 2 F O B  S l 8 6 2  F C B  7 8  

3 8 3 0 0  0 2 A 3  2 5 C 3  F O B  1 2 5 C 3  I NC 7 C  

3 8 400 0 2 A 5  5 2 7 4  P' D B  1 5 2 7 4  T S T  7 0  

3 8 5 0 0  0 2 A 7  2 9 B O  F O B  1 2 9 8 0  J M P  7 E  

3 8 6 0 0  0 2 A 9  0 0 9 2  F O B  1 0 0 9 2  C LR 7 F 

3 8 7 0 0  0 2 AB 4 E A 2  F O B  U E 11 2  SU B A 8 0  

3 8 8 00 o 2 A O  o o B o  P' O B  8 0 D B O  e M P  A 8 1  

3 8 9 0 0  0 2 A F  4 C 4 3  F O B  1 4C 4 3  sse A 8 2  

3 9 0 0 0  0 2 8 1  1 8 6 2  P'OB 8 1 8 6 2  FC B 8 3  

3 9 1 0 0  0 2 B 3  0 5 C 4  F O B  ao�c4 A ND A 8 4  

3 9 2 0 0  0 2 B 5  0 9 3 4  FOB 1 0 9 3 4  B I T  A 8 5  

3 9 3 0 0  0 2 B 7  3 0 8 1  F 0 8  1 3 0 8 1  LOA A 8 6  
3 9 4 0 0  0 2 B 9  1 8 6 2  F O B  8 1 8 6 2  res 8 7  
3 9 5 u o  0 2 8 8  1 5 P' 2  FOE\ 8 1 5 F 2  EO R A 8 8  
3 9 6 0 0  0 2 B D  0 4 8 3  F O B  1 0 4 8 3  AOC A 8 9  

3 9 7 0 0  0 2 B F . 3 E 4 1  P' D B  1 3 E 4 1  OR A A 8A 

3 9 8 0 0 0 2 C 1 0 4 8 4  F O B  1 0 4 8 4  A D D  A 8 B  

3 9 9 0 0  0 2 C 3  8 E 1 8  F O B  S 8 E 1 8  C P X  se 
4 0 0 0 0  0 2 C 5  O A 7 2  FOB S O A 7 2  B S R  B O  E X C EP T I O N 

4 0 1 0 0 0 2 C 7  8 0 9 3  fOB $ 8 0 9 3  LOS BE 
4 0 2 0 0  0 2 C 9  1 8 6 2  FOB 1 1 8 6 2  F C B  8 F  

4 0 3 0 0  0 2 C B  4 E A 2  F O B  8 4 EA2 S U B  A 9 0  

4 0 4 0 0  0 2 C O  O D B O  FOB 1 0 0 8 0  C M P  A 9 1  

4 0 5 0 0  0 2 C f  4 C 4 3  fOB 1 4 C 4 3  sse A 9 2  

4 0 6 0 0  0 2 0 1 1 8 6 2  F O B  8 1 8 6 2  r e s  9 3  

4 0 7 0 0  0 2 0 3  0 5 C 4  fi)B 1 0 5 C 4  A N D  A 9 4  

4 0 B O O  0 2 0 5  0 9 3 4  F O B  1 0 9 3 4  B I T  A 9 5  
4 0 9 0 0  0 2 0 7  3 0 8 1 f" D B  8 3 0 8 1  L O A  A 9 6  
4 1 0 0 0  0 2 0 9  4 E 8 1  F O B  S 4 E B I  S T A  A 9 7  
4 1 1 0 0  0 2 D B  1 5 F 2  FOB $ 1 5 P' 2  EOR A 9 8  

4 1 2 0 0  o 2 ou 0 4 B 3  f O B  $ 0 4 8 3  ADC A 9 9  
4 1 3 0 0  0 2 0 F  3E 4 1  F O B  S 3 E 4 1  C I R A  A 9 A  

4 1 4 0 0  0 2 E I  0 4 R 4  FO B $ 0 4 8 4  ADD A 9 8  

4 1 5 0 0  0 2 E 3  � E I B  fO B 6 8 1!: 1 8  C P X  9 C  

4 1 6 0 0  0 2 E5 1 8 6 2 FOB 8 1 8 6 2  r e B  9 0  
4 1 7 0 0  0 2 E 7  !! 0 9 3  f O B  $ 8 09 3 LOS 9E 

4 1 8 0 0  0 2 E 9  C E 9 3 F O B  S C E 9 3 S T S  9 F  
4 1 9 0 0  0 2 E!l 4 E A 2 f' D B  S 4 1i: A 2  S U B A , X  A O  

4 2 0 0 0  0 2 1::0 O D F\ 0  F O B  S O D 8 0  C M P A , X A I  

4 2 1 0 0 0 2 E F  4C 4 3  f OB 6 4C 4 3  SBC A , X  A 2 

4 2 2 0 0  0 2 r' l  1 8 6 2  FOB 5 1 � 6 2  FC B A .l  

4 2 3 0 0 o 2 F J  O S C 4 f O B s o s c  4 � N D A , X  A 4  

4 2 4 0 0  0 2 F S  0 9 3 4  F O B  S 0 9 3 4 B I T A r  X A S  

4 2 5 0 0  0 2 F 7  .l 0 8 1  F O b  S 3 0 8 1  L D A A , X  A 6 

4 2 6 0 0  0 2 f' 9  4 J!: ij l FOB S 4 E 8 1  S T A A 1 X  A 7 
4 2 7 0 0  0 2 f· B  1 5 r 2  F O tl  6 1 5 f 2 f. O R A r X  A 8 

4 2 8 0 0  0 2 fD 0 4 8 3 f O B $ 0 4 8 3  A DC A , X  A 9 

4 2 9 0 0  0 2 f f  3 ;: 4 1  F OB $ 3 � 4 1 O R A A r X  A A  

4 3 0 0 0  O .l O I  Q 4 ij 4 f' D B  $ 0 4 8 4 A O D A , X A !l  

4 3 1 0 0 0 3 0 3  � E 1 �  F O B  S � E I �  C P X , X  AC 

4 3 2 0 0  o 3 u �  A A ./ 2  F O B S A A 7 2  J S !i r X  A D  

4 3 3 0 0  0 3 0 7  1! 0 9 3  f O il  S li 0 9 3  L D S , X  A E  

4 3 4 0 0  0 3 0 9 C E 9 3  f D B  S C I:: 9 3  s r s , x  A F  

4 3 5 .) (1 0 3 0 !! 4 E A 2 F O B  $ 4 1:: A 2 S U B A  1! 0  

4 3 o O O O l O D u D l:\ O  F' D F<  S O D B O  C M P A  B l  
4 3 7 0 0  O J  O f' 4C 4 3 f O B  S 4 C 4 3 S fl C A  8 2  

4 3 B O O  0 3 1 1 ! 8 o 2  r· o g  $ 1 � b 2  F C B l\ 3  

4 3 9 (• 1) 0 3 1 1  u 5 C 4 FOB  s o � c  4 A N I) A t< 4  

4 4 0 0 0  O J ! �  0 9 .! 4 FPB S U 9 3 4 l:l i T A  1:1 �  

4 4 1 0 0 0 .l! 1 3 0 � 1 f D l\ s .l u S I  l · D A A  t< b  

4 4 2 0 fJ 0 3 ! 9  4 1:: � 1  F O B  S 4 f.: 8 1  S T A A  f\ 7  

4 4  3 0 u  O l l fl  1 5 F 2 �· o�:� s 1 5 1' 2  F U R A  l:\ 8  
4 4 4 0 0  u 3 1 D  0 4 8 3  l'llB S U 4 9 3  A O C A  B 9 

4 4 5 0 0  O .l i F  J l:: 4 1  f· o s  6 3 (,; 4 1  O f<  A A  b A  

4 4 6 0 0  O J:.!  I 0 4 8 4 F I) B  $ 0 4 8 4 A D [l A  Il l:!  
4 4 7 0 0 0 3 2 3 B E 1 8  I' D fl  S B E: I �  C P X  BC 
4 4 8 0 1) O .l 2 5  A A 7 2  I' D  !-I S A A 7 2  J S R  f\ D  
4 4 9 0 0  O .l 2 7  b 0 9 3 f LI B  S B 0 9 3  L OS B E  
4 5 0 0 0  O J 2 9  C I:: Q 3  f D B  6 C t: Q 3  S T S  Bf 
4 5 1 0 0 0 3 2 b  4 F: A 2  F D �  S 4 E A 2  S l l c tl  c o  
4 5 2 0 1) U J 2 0 O D f l v  F ll 8  S O U ii O  C M P E\  C l  
4 5 3 0 0  0 3 2 f 4C 4 3  F D B  6 4C 4 3  S l\ C B  C 2  
4 5 4 o tl (J J 3 1  1 8 o 2 F O �  $ 1 � 6 2  F' C f' c 3 

Listing 2 continued on page 356 
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EXPANDO RAM I I  
4MHz DYNAM IC 
RAM BOARD 

KITS 

i6K $250.00 
32K $275.00 
48K $300.00 
64K $325.00 

SBC-100 KIT $299.00 
2.5 MHzJZ-80 CPU WITH SERIAL 
& PARALLEL 1 /0 PORTS 

SBC-200 KIT $325.00 
4MHzJZ-80 CPU WITH SERIAL 
& PARALLEL 1 /0 PORTS 

VDB-8024 KIT $380.00 
80x24 1/0 MAPPED VIDEO 
BOARD WITH KEYBOARD 1/0 

ATAR I  800 

N EW LOCATION 
1 1 98 E. Wil low Street 
Signal H i l l ,  CA 90806 

Toll Free (800) 421 ·  7701 Outside Calif. 
(21 3) 595·6431 Inside Calif. 

O R DERING I N FO 
Name, address, phone 
Ship By: UPS or Mai l 

Shipping 'chrg. Add $2.50 up to 
2 lbs. (UPS Blue) 

U.S. Mail Add $1 .50 (U.S. Only) 
($25.00 Minimum Order) 

TERMS 
We Accept Cash, Check, Money 
Orders, Visa & Master Charge 

(U.S. Funds Only) 
Tax: 6% Calif. Res. 

COD's & Terms Available on 
Approval (School PO's Accepted) 

MICROBYTE S· 1 00 BOARDS INFLATION FIGHTER 
•A complelesu•gleboard l·80A CPU 

w•lh serialloa•allel ln!etlace 
•Fully compat101e w1th lhe prooo�ed 

IEEE S-tOO Bus Standard 
•Z-80A CPU 1"•41--lz ve•s1on ol ltle Z·801 
• t581nSltuclions-supe•sel ol ano 

upwa•O compatltlle lrom lhe 8080·s 
78 .nstruchons 

•Upto4K ol on DOaro Eprom wnh 
optlona1 Z·80monttor tnogllm 
tK12708J. 2Kt2716) or 4K�2732) 

•Full veclored <nt.,.,upt cacab•hty -
8 Dt1 W1!h MNI t1 b•t) 

•2M Hz or 4MHz operation is JUmper 
ulectaote 

•Setectaote auto-wa11 state onsertion 
tor e•tendong M t ' , MREO'. tORO' 
;�ndlot on bo;�rd ROM 

•Duat RS-232 se11at l/0 ports using 
the l80A·0ART With Individual t:IIUO 
ratenleCtlon (lrom�-19.200t:laudl 

•Up to2• olt parallei i/O port- lully 
prog/lmmat:lle lntei 8255A 

MICROBYTE 
•OMA to w•tt11n 16M Oyte nt memory 
•State-ol·the·•rl NEC765LSI 
Controller 

•IEEE-StOO compat10ie 
•OMA a•D•trat1on allows useot 

mulltple tlOards witnln a system 
•PLL data recovery lorto,.lly relliJ.Oie 

operallon 
•Write pre-compswltched a l mld·disc 

lor reliable ooubledenslly operat•on 
•Supports u p t o tour j4) drives 
•Power On. Power Oil or Reset de· 

"'lectsorivestoavold damaglng lllu · 
•Ofl•e deselecl Tome Out. oeselect 

dllvesnot ln use 
•Single or douDiesldM opefatlon 
•Single denslty/double denslly 

operahon 
•!"" standard drives 
•Soparatn Vcc supply to r data rccov

eryto ellmil"late pOsslt:lle nolse 
prot:llems 

VERSAFLOPPY I KIT $250.00 
DISK CONTROLLER FOR 
8" & 5 '!.'' DRIVES 
S-100 BUS COMPATI BLE 

VERSAFLOPPY I I  KIT $350.00 
N EW DOUBLE DENSITY D ISK 
CONTROLLER FOR 8" & 
5V• "  DRIVES 

PROM-100 KIT $21 0.00 
S-1 00/EPROM PROG RAM MER 
FOR 2708, 2716, 2732, 2758 & 
251 6(TI) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

S YS TEM SOFTWARE 
AVAILABLE ON REQUEST 

2032 32K STATIC RAM BRO. 
2065 64K DYNAMIC RAM BD. 
2 1 1 6  1 6 K  STATIC RAM 80. 
2200 MAINFRAME 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL 1/0 
2718 2 SER. PORT & 2 PAR. 
2720 4-PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z·80 CPU BOARD 
71 14A 12K ROM/PROM BO. 
7424A CALENDAR CLOCK BO. 
7440A PROG RAMMABLE TIMER 
7470 AID CONVERTER 
7710A SERIAL SYNCH. BOARD 
7712A SERIAL S U N CH. BOARD 
7720A PARALLEL INTERFACE 
7728A CENTRONICS INTERFACE 

ATARI SO FTWARE 

MICROBYTE 
•Fully S IOO bus tompal•ble 
•64K • 6 blt dynam•c RAM 
•Low power 

• avec lfr 100 ma 
• 16VOC �� IOO ma 
- 16VOC tl 25ma 

•Oullt•III·Oaroly w•tn LEO •nllotaiOI 
and vec!or •nlerrupl 

•Memory aaa•essable on lour 16K 
ban�s 

•H•Otlen relresn 
•GoiO COI'iliiCIS lor h•gh reloatuhly 
•72-nou• Burn-on 
•1,\emory maooeovoa OIP swHcr. 
•Bu•ll·•n programmaole wflle·o•olecl 
•P•ogrammable control porltor oa"IY 

and bank conttol 
'"l�n··�loro 
ComDIII�I· 

MICROBYTE 
•Quad RS-232C Serra! Ports. One 
20mA Curren! Looo Port 

•Fully IEEE S·IOO Bus Compatlt:lle 
•Asynchronous Communoc�t1ons 

woth ZIIOA·OartiTI.'I Or Synchronous 
Commun•catlonswlth l80A
SI010HM1 

•Full Set ol Modem Control Signals. 
•ncludong RI !Rin(l ii"IOICator) 

•Eas1lyConltgurat:11e 10 Any 7ype ol 
Terminal Interlace 

•IIO Ser•ICing t:nvlfonmel"lts· 
��� Polled: 111 Bus Vector: 
t3)Z80 Mode 2 Vector 

•OII·Board IIIICIIupl Oa1�y Ctloln 
Capability 

•Soec1al RecelveConcl•tlons· 
(l) Framlng Error: I2JPauty Error. 
Ill AccelvQI Overrun Error 

•Baud Rates Selected lnctivldually 
trom � 8aud to 300K Baud 

•72 Hou• Bu111-ln 

41 1 6'5 (200 ns .) 
Apple,  TRS-80, Heath 

8 for $22°0 
1 6- 49 $2.60 

$2.5_0 
$2.40 
$2.25 

50- 99 
100·499 
500 Up 

21 1 4  L-2/200 NS 

$3.60 ea.  
$3.40 ea.  

74LS244 . . . . . . . .  1 .25 ea.  
7 4LS373 . . . . . . . .  1 .25 ea. 
7 4 LS37 4 . . . . . . . .  1 .25 ea. 

BOBOA 
ZBOA 

(NEW 1 6K VERSION) 
•COMPUTER CONSOLE •O PERATORS MANUAL 
•ATARI  BASIC 8K RAM •RF MODULATOR 

Description Price 
Basketbal l  $30.00 
Super Breakout $30.00 

NOVATION CAT 
300 BAUD. AUTO 

ANSWER/ACOUSTIC 

$1 49.00 ea. 

16  P IN 

18  P IN 

20 PIN 

. 10  

. 1 2  

. 1 5  

.23 

. 1 1  

. 1 3 

.21  

ZBOA CTC 
ZBOA DART 
ZBOA SIO 
8255 AC5 
8257 AC5 
8224 

$ 2.50 
$ 8.95 
$ 7.95 
$1 3.95 
$24.95 
$ 5.95 
$ 8.95 
$ 2.75 

•57 FULL STROKE •POWER SUPPLY 
ALPHANUMERIC KEYS * ADDED OPTIONS 
PLUS 4 FUNCTION KEYS•JOYSTICKS 

• I N VITATION TO PRO· • EDUCATION ROM 
GRAMMING CASSETTE (NO CHARGE) 

CA L L  FOR PRICE 

10% OFF SOFTWARE WITH PURCHASE 

ATARI OPTIONAL ACCESSOR I ES 
MODEL # 

8 1 0  
81 5  
820 
822 
825 
830 
850 
CX853 
4 1 0  

DESCR I PTION 

Disk Drive System 
Oisk Drive System 
40-col. Dot Matrix Printer 
40-col. Thermal Printer 
80·col. Dol Matrix Printer 
Acoustic Modem 
In terface Module 
16K RAM Module 
Cassette Recorder 

PRICE 

$ 499.00 
$ 1 1 99.00 
$ 349.00 
$ 349.00 
$ 750.00 
$ 159.00 
$ 1 75.00 
$ 1 40.00 
$ 60.00 

QUME DT·8 DISK DRIVE 

•Double-sided/Single·Double Density 
•I BM·compatible/1 .2 Mbytes/Disk 
• Fast - 3 ms. Track to Track 
• 1 54 Tracks/Daisy Chai n 4 Drives 
• ISO Standard Write Protect 
• Programmable Door Lock 

CALL FOR PRICE & DELIVERY 

lol f'i :i:; i Ffi 
Verbatim 5 'I• · · (soft) 
Scotch 5 'I ' '  (soft) 
Scotch 5 v • ·  (10·sec) 
Scotch 5 v. " (16·sec) 
Memorex 5 '/ '' (soft) 
Scotch 8" OS (soft) 

Maxell8"' OSIDD 

Part # 
M 0525·01 
744·0 
744· 1 0  
744·16 
3421 
743-0 

FD·2D 

Circle 33 on inquiry card. 

Price 
Box of 10 

$26.50 
$33.00 
$33.00 
$33.00 
$24.00 
$49.95 

$65.00 

Chess $30.00 
Video Easel $30.00 
3-D Tic Tac Toe $30.00 
Star Raiders $42.00 
Music Composer $42.00 
Educational Sys. ROM $1 9.95 
Assembler/Editor $45.00 
Tele l i nk  I $1 9.95 
Space I nvaders $1 5.95 

NOVATION D·CAT 
300 BAUD/DIRECT 

CON N ECT 

$169.00 ea. 
(OPTIONAL RS232 

CABLE $22.00) 

MONITORS 

24 P I N  .26 .24 
28 PIN .30 .28 

40 PIN .40 .38 
IBURNDYITIN SOLDERTAIL) 

I iJ;W i i=hB 
REGULATORS 

320T5 . . . 80 

320T12  . .  80 

340T5 . . . 70 

340T1 2  . .  75 

78L1 2 . . . . . . . . . . . . . . .  .25 
Kingdom $1 2.95 
Blackjack $1 2.95 
Biorhythm $1 2.95 
Graph It $1 5.95 
Energy Czar $1 2.95 
Ma i l i ng List $1 6.95 

AMDEK 100 
1 2" B&W $1 29.00 
SANYO VM5012 
12"  B&W $260.00 

CENTRONICS 737·1 
ANADEX DPBOOO 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2 BOO MST 

- RS-232 CONNECTORS 

DB25P OB25S 

1-9 2.90 3.80 
A M D EK 1 0·24 2.75 3.70 Stat ist ics I $1 6.95 

Paddle Controls $1 7.95 
Joysticks (pair) $1 7.95 

13" Color $375.00 
IN STOCK 

CALL FOR 

PRICE & DELIVERY 

25 Up 2.40 3.60 

Dala Phone Hood 1.00 

SH U GART 
SA 801 R 

8" Sgi . -Sided, Sg i ./Dbl .  
Density Disk Drive 

Call for Price & Delivery 

New 1 6K RAM 
MODULE FOR 

ATAR I  800 Computer Systems 

$89.95 each 
1 YEAR WA RRANTY 

MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 

MODEL X5- Desktop Mainframe • S Cards - Small Power Supply $200 
Gabinet size: 9.-4" 'w x 1 6" "d x 7.5"11. Cabinet painted aove grey. tront panel is black. Na oplloul talon! 5-position 
molherboard. 5 conneclors lnslalled . card cage with all guides. Resel swilch on !rent panel. Power switch. 4 DB25 cutouts. I BNC mounting hole, 70CFM tan. EMI Iilter. 6' power cord. line !use. and clamped flat cable exit on rear panel. PX/5 
power supply 1+8@10A. + t6@t .5A. -t6@1 .5A). Power supply is a removable module. 

����� siz���o�:����-��1 f��-��°Ca�i1�e�1p��i:� do�eE����.1rr��t ������s-b�a
r
�����u0�:���

n
l�r12 eight-inch s������ 

SABOl R Floppy D1sk Drrves (or mechanical equivalent). Drive mounting brackets supplied. Drives not supplied. 70CFM tan. 
6' Jhree-wire fine cord , power switch. line !use. EM! Iiller and clamped llat cable exit on rear panel. P794 power supply: 
+5@4A. +24@5A-6A peak. -5@.75A. All vollages regutaled . Power supply is a removable module. 
MOOEL 8000 - Desktop Main/Frame - 15 Ca_rds - Standard Power Supply $255 
Cabinet �ize: 17 " "w x 20.5" "d x 7.5' "h. Cabinel pamted dove grey. Iron! panel is black (Oiher color schemes oplional). 15·POSI!l0n IEEE compatible motherboard (will accept TBOI terminator kit. optional). card cage with au guides. Reset switch 
on Iron! panel. Power sw1tch . 8"0625 cutouls. 2 BNC mounting holes. 70CFM tan. EMI Iilter. 6' power cord. line !use. and 
clamped llal cable e•l! on rear panel. PBOD pOI"'tr supply 1 +B@ISA. + 16@JA. -t6@JA). Power supply Is a removable 
module Motherboard connectors oplional 
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Listing 2 continued: 
4 5 5 0 0  
4 5 6 0 •J 
4 5 7 0 0  
4 5 8 0 <) 

4 5 9 0 0 
4 !> 0 0 0  

4 6 1 0 0 
4 b 2 0 1)  
4 b 3 0 < )  
4 � 1 0 v  
4 6 5 0 0  
4 6 6 0 0  
4 6  7 l' ·J 
4 6 R  Q :J 
4 6 % u  

4 7 0 0 0  

4 7 1 0 0  
4 7 2 0 i) 
47 3 0 <) 
4 7 4 0 0  
4 7 5 U 0  
4 7 o o o  
� 7 7 u u 
4 7 8 0 () 

4 7 Y O O  

4 � 0 0 ( •  

4 6 I O J 

4 8 2 0 0  

4 8 3 0 0  
4 & 4 0 0  

4 8 5 0 v 
4 & 6 0 ..;  
4 A  7 (< 0  
4 b.8 v v  
4 H 1J u o · 

4 9 0 0 1) 

4 9 1 V ' I  

4 9 2 (; J  
4 9 3 0 0  
4 9 4 0 0  
4 <l 5 u o  
4 9 6 v o  
4 9 7 0 (J 
4 9 B I) f) 
4 9 9 0 0  
5 1) 0 0 0  
5 0 ! 0 (1 
5 0 2 U •J 

5 0 3 0 0  

5 0 4 01) 
5 0 5 0 1) 
5 0 6 0 0  
5 0  I V <J 
5 0  B O O  
5 0 ':I iJ �  

� I  U iJ (J 

5 ! 1  0 0  
5 ! 2 0 0  

5 1 3 0 0  
5 1 4 0 0  
5 1 5 0 (1 
5 1  b Q (j 

5 1 7 U O  

� 1 B v 1.: 

5 ! 9 1) J  

� 2 U Q v  
5 2  ! 1; r: 
5 2  2 c· < •  
5 2 l v f.  

5 :< 4 � :; 
s 2 � c· . ;, 
5 2 b v l' 
5 2 7 0 11 
� 2 l H'�' 
S 2 � ,j , , 
5 3 0 U 1J 
5 3 1 <i C  

5 3 l 11 0  
5 3  J v <J 
5 3 4 0 0  
5 3 5 0 0  

5 3 6 0 0 
5 3 7 0 0  
5 3 � u v  

5 3 � \) () 
5 4 li 0 V  
� 4 l v ll 
S 4 l v l' 
5 4 ) 0 1 1  
5 4 4 1) 0  

0 3 3 3  0 5 ( 4  

0 3 3 5  0 9 3 4  

u 3 3 7  3 0 8 1 

0 .! 3 9  1 8 6 2  
0 3 3 .i:l  ! S F< 
0 .! 3 11 V 4 rl 3 
0 3 3 f  3 E 4 1 
0 3 4 1  0 4 " 4  

0 3 4 3  1 � 6 2  

0 3 4 5  1 � 6 2  

U 3 4 7  � 1• 9 �  
(1 3 4 9  1 � b 2  
u 3 4 H  4 t A 2  

O H D  0 1J b 0  
u .l H" 4C 4 3 
0 3 5 1  1 8 6 2 
0 3 5 3  O S C 4  
U 3 5 5  0 9 3 4  
0 3 5 7  J U B I 

o 3 5 '1  4 f. o l  

0 3 � 1:!  1 5 f 2  

u J S D  0 4 � 3 

U 3 5 f  3 E: 4 1  

U J b l  U 4 8 4  
0 3 o 3  1 8 6 2  
!J 3 b 5  1 d 6 2  
0 3 � 7 8 0 9 8  
u 3 1> �  c �:; Q R  
o 3 o b  4 E 4 2  
O J b lJ V lJ b V  

v 3 6 f  4 C 4 3  

0 3 7 1  1 d 6 2  
v 3 7 3  u s c 4  
(1 3 7 �  0 9 3 4  
0 3 7 7  .! O H 1  
0 3 7 9  4 1::i l) 

u 3 7 B t s r· 2 
U 3 7 D U 4 8 3 
0 3 7 f  .I E; 4 1  
o 3 8 1  u 4 ol 4 

0 3 � 3  1 B to 2  
0 3 8 5  l ij b 2  
0 3 � 7  B u 9 8  
0 3 8 9  C f. 'l B  
O J 8 tl  4 E A 2  
0 3 8 1J O O b u  

0 3 8 1' 4 C � 3  
0 3 9 1  I B 6 2  

O H J  U 5 C 4  

u 3 9 �  o 9 3 4  
1) 3 9 7  3 u �  1 

u HIJ 4 r. o  1 
il J 9 b  1 S F' 2 
0 3 9 1' 0 4 0  

O J Y f 3 H  I 
u J A 1 o 4 o 4  
O J A 3  1 8 b 2  
O J A S  l b b 2  
U 3 A 7 f:\ 0 9 8  
0 3 A 9 C E n  

1 1  3 A ri  V 1 

v j A C  iJ <.l 
ll 3 A L> 0 1  
U J A r: l n! 
I J  3 A I-'  1 1 6  
O .l b O  O 'J  
<d " 1  (j l 
O J b (.  4 1  

li 3 d 3  4 1  

O J h !l  t;l' 
O .! l; �  b l  
0 3 tl 6  v o  
u J o 1  1lA 

I) .! l:l o  U ll 

u J t> 9  l l  

u 3 1:1 A , , o  

u J r;c- • •: 
O J ti C  Of 
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I' D !:!  

f D �  

F D B  

f D t\  

f iJ I!  

f· o c< 

H ! ll 

f' l) l:l  

f O B  

f' ll d 

f ll tl  
f' [l t<  
f O B  
n•B 
f'l!H 
f [J b  
f' O EI  
f D A 
f D !l  

f OB 

f O il  
f D I:l  
f D B 
F IJ H  
r D k  

f D b  

F D �  

f D t;  
f' D Ei  
F D «  
F O B  
fl)t; 

s;" f) f)  
>" D t!  
f O il  

r' D t\  

fllB 

f (\ 8  

f' D I:i  

f D H  

FDB  
H I B  
f O B  
f['l:\ 
f D I:I  

F D A  

f ll 13 

r'Dd 
f l) l;l  
f D H  

f l) l:l 

F' D t'  

f D tl  

f D H  
m s  
F O I:l  
F!Hl 
f O B  
f O il  
f" D H  

s o 5 C 4  

S U 9 3 4  
S 3 U 8 1  

S 1 � 6 2  

s 1 5 f 2 
S U 4 ii 3  
S J E 4 1  
6 0 4 8 4  
S 1 � b 2  

S l 8 6 2  
6 1! 0 9 8  

5 1 8 6 2  
S 4 E. A 2  
$ 0 [) 8 0  

$ 4 ( 4 )  

S 1 ij 6 J  

S 0 5 C 4  

$ 0 9 3 4  

6 3 u 8 I 

8 4 £ & 1 

S l 5 F : i  
$ 0 4 � 3  

S 3 t. 4 1  
S 0 4 8 4  
S 1 � b 2  
s t � o 2  
S b U 9 �  
s o: 9 R  
S 4 t:: A 2  
S U li 8 0  
S 4 C 4 3  
s 1 8 6 2. 
s u � c  4 
S 0 9 3 4  
S 3 U 8 1  
S 4 E � J  
S 1 5 f 2  
S V 4 o 3  
8 3 E 4 1  
S 0 4 � 4  
S 1 � 6 2  
6 1 & 6 2  

S t! U 9 W  
S C E 9 8  

S 4 E 4 2  
S O UFltl 

6 4 C 1 3  

6 1 & 6 2  
s o � C 4  
$ 0 9 ) 4  

S 3 tJ 8 1 

S 4 "- � l  
$ ! S f <  
$ 0 4 8 3  
S j l:. 4 1  
s u 4 8 4  

S l � b 2  
$ J ij b 2  
6 � 0 9 8  
s C E 9 8  

A N D El  C 4  
H I 1  1:1 C' S  
L O A b  C o  
f C H  C 7  

ECl R B  C' 8 
A D C B  C 9  

O R A I:I  C' A  

A D L> /:1  C b  
F C tl  C C  

f C E<  C D 
L D X  C E  
r c "  c r  
S l l tl l:\ D O  
C M P I:l  [1 1 

S B C f' IJ 2  
f' C tl  0 3  
A N D !:!  L• 4 
B J T B U S  
LD Af\ D 6  
S T A I:I  0 7  
r: O R !<  0 8  
A D C I:\  0 9  

U R A B DA 
A D i l ll  D H  

r C b  DC 
fCb IJ D 
!, [) X  D E  
S T X  D f  
S U b i:\ 1 X  E O  
C �d ." t; ,  X i l  

S B C B , X  E 2  

r c E<  E J  
A � D il , X  1:: 4 

ll ! T � , x  t:. s  
L.lJ A tl  1 X t:: b 

S T A I:l , X  1::7 
E O R I:l , X  f. B  

A O C B , Jt  £ 9  
O R A b t X E A  

A O D I:I , X  l:. tl  
f C il  t C  
f C B � .D  
LI)X 1 X  t:: E 
S T X , X  £ f  
S U B tl  F O  
C M I' tl  f' l 

S B C b  r2 
fC B f J  
A N [l l:l  1' 4 

B IT t< n 

L DA I:l F b 

S T A I:l  n 
Erl R b  >' 8 
AlJC tl �· 9 
U R A b FA 
AQ O I:I  f B 

f'CI:I FC 
f'C I:l  f D  
L D X  H 
S T X  f f  

* f i, A (; 1>  A � �- I i:< t T r. 1 .. \ J ' <(;  A ' ll A � p A r\ G r. tl I N  p A I R S ,  
* " I I :  7 '> 5 4 3 2 1 0  

P � · F F F' S S  

P H E f. t-, :  1-l t" :  l-l t: G l S 1 1:." k  ("IJ O E ,  V : N P N �. , t : A ,  2 = 11  

>' U L f\  

�- �- � =  A iJ u k �. s �  M IJ O � ,  l> = l �- H � W F ·� 1· , 1 = � t. L A l· J � � ,  2 = T �� ,J � x � � 

l : l l ' fW I I I A T t: ,  4 : f; t rr : • IH IJ , 5 :( < l � r.C I 

F C f\  S <J 1 

F C �  v 
r·c �;  s "  1 
n : «  o 
F C ii  S O h  
r'CK 0 
f C r\  S v l  
·· c �  s 4 1  

F.C !i  s 4 1  
r'C �  o 
fC � S & 1 
f' C /3  u 

f C �  S u A  
F C il  (I 
f C I:l  s I J 

f C IJ  •J 

f C il  S 4 E 

FCI:<  s u r· 

b= '" '· !:.  ( f C I' P:iE IJ J Hi ) 
l '· S T P LI C' T T ' " I �  H Y H. S , 

2 0 • 2 f  R E � A T I V �  ( U S � U  H I  b S N J 

3 u • 3 f  r •, h �. � �: � r 
P U L A  A " D  i' S rl A  

4 0 • 4 F  ! l• n t. P !: N T  
S O • S F  ! N H � R E N T  ( U S � U  � )  P U � b l  

7 o · H· E X T I:. N IW P  

ii O • •H' I :. 4 t: I.> I A T "  

C P X , L O S  

Listing 2 continued on page 358 



1\JCT �1\Jli/IJCi'l� I 
No t h i s  i s n 't a "Hard D i s k " .  We used to c a l l  it that,  somet i m e s .  But  somebody 
m ud d ied the wate r.  

· 

"Hard Disk" ,  u nf o rtu n ate l y ,  now cal l s  someth i n g  e l se to m i n d .  That l i tt le b i tty 
g u y  with no b ac k u p  c a pa b i l ity and no way of switch i n g med i a ?  It 's a "Hard 
Disk"  to work with , a l l  r ight ,  i n  b us i ness appl icati o n s .  Som e  even say 
" I m poss i b l e  D i s k " .  
We'd l i ke to a v o i d  c o n f u s i o n  between o u r  Cameo d atabase s o l u t i o n  a n d  the 
one that does n 't work so wel l .  The Cameo DC-500 s u b system e m p l oys a 
decade-prove n cartridge d i s k .  O u r  bac k u p  capab i l i ty i s  b u i l t i n ,  a n d  takes fo u r  
m i n utes.  The a b i l ity to switch a p p l i cati ons (by exc h an g i ng the rem ovab l e  
cartri d g e )  means yo u can u s e  you r  comp ute r  f o r  m o re k i n d s  of wo r k .  A ten 
megabyte (5 f i xed + 5 rem ova b l e )  s u bsystem costs $5995, for you r TRS-80* 
(Mod . I or I I) ,  Apple*,  Heath H89T M or S-100 com puter .  
So ca l l  us "The Cartridge Disk Guys" ,  p lease , and cal l  u s  soo n .  We' l l  show you 
the real ly cost-effect i ve so l ut i o n  to m i c roco m p ute r d atabase sto ra g e .  

1 62 6  C LEM ENTINE ANAH EI M ,  CA 92802 

( 714) 535 -1682 

• T R S-80 is  a reg i stered t ra d e m a rk o f  the Ta n d y  Co rp . · A p p l e  is a registe red t rademark of A p p l e  C o r p .  
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L isting 2 continued: 
5 4 5 1J o) 0 3 ti D  5 o  F C t;  S 5 o  

'> 4 b •J v  l) j b t:: I �  �-C 8  s I b  
5 4 7 u u  U J t; f  H �"C I' S 4 A  

5 4 B ii v  O J C ll O A  r C b  S U A  
5 4 � u v  U 3 C 1 5 3  r'C H  S 5 .l  
5 5 0 0 0  u J C 2  I S  f C il  s 1 J 
5 5 1 0 0 I) 3C 3 � E  f C H  s n  
5 5  � v · •  II 3 C 4 O F  F e e.  S U r' 
s s  J o t: O JC 5  � b  f C �  S Y b  

5 5 4 <h J  (} j (' b  1 b f (' l:l  S i b  

5 5 5 oj () U JC 'I � A  r'C ,;  S H A  

5 5 6 0 0  ,) 3 (' 8  u A  f" C �  S O A 

5 5 7 u u  U J C Y  9 3  r'C !l  s Y 3  

5 5 � (\ 0  u l C A  l l  �' C B  s I 3 

5 5 9 0 1) .. 
S o O ol lJ IJ 3 C 8  I y F F L A G  l' C !l  S l Y  

5 6 J I) U  * 
5 b 2 v v  A 'H A IJ p G  S A 0 4 A  

5 6 J (J oJ A o) 4 A  ] ol L J N I:: !i ;•H>  .l 2  
5 6 4 1J C  A V o  A 0 4  i"C b U 4  
5 6 5 0 0  A 11 o fl  � I.I R K A  f.: !l u  * 
5 6 6 0 11 A u i, e  C F  O I A I> r L A GD · L DX I M TA b 

5 b 7 0 0  A U b C  " T A D  E <l iJ  f L A G IJ + l 5 b � t) 0  A IJ bf C E  tl J A I:l 1- F< "i T  L D X  l f T A B  
' t d o u  A v b f  h F A D  !;; U U  W � ¥ 1 + 1  

5 7 0 0 !1 A 0 7 1 o o u o  '' � A S  r' O b  0 

5 7 1 0 0  A 0 '/3 U O IJ U  Vi f l, {;  f" O B  () 
5 7 2 0 0  A 0 7 5  0 0 0 0  X S A V  r· o �;�  0 

5 7 3 0 \i A u 7 7  0 0  L PI I!. S  F C f:\  (J 
5 7 4 U O  03  bY r r: t; <' ll  � B r T • I> U R K A  
5 7 5 0 U  0 1  1 A O F: <Jt! w T A O • w O � K A  

5 7 6 0 0  O b  ll A S F: r.:��lf w H A S · � U R K A  
5 7 7 U 0  0 4  f' A I) t; ll U  W F' A D - •• O R K A  
5 7 8 0 0 0 8  r t . A G A  !CtJLI w f L G • � lJ R K A  
5 7 9 t) 0  A U 4 A  A A D f<  �- O U  L l N I:: 

5 8 0 u (J  A U 5 d  U P E R El.lll L l i< E + J 3  
5 8 1 0 0 A o 6 3  A B S  i:: li U  L I '' E +  2 4 

5 H 2 v o  A <) 5 f  A R G  e, (J U  L I N E + I 9  

5 6 3 !) 0  A 0 7 �  o u  f C t\  o , o , o  
� 8 4 0 0  A LJ 7 b  O v  S I Z E  F'C I:I  0 

5 8 5 0 0  A u 7 C  0 0 11 1) A P P N LJ  f' D B  IJO 
5 A 6 0 o  !O N lJ 

Soth are s.mall, qui�t, �nd ecO,rC?mi�al._
' 
.. 

One of them wil l  fit you� needs exact l y. ·· 

The 4601-·Combo 
' 

• Punching speed: 75 Cps 
Reading speed: up to 1 50 Cps 

• Punching speed: 50 or 
75 Cps 

• RS-232-C serial interface • RS-232-C serial interface 
• Utilizes all types of Mylar® and • Utilizes all types of Mylar® and 

paper tape paper tape 
• Reliability: MTBF 1 0 0  million • Reliability: MTBF 1 0 0  mill ion 

characters characters 
Contact your local dealer or call for complete specifications. 

� See us at NCC ,;_ Booth -3004 

1.!i GNT AUTOMATIC INC. 
1 560 Trapelo Road, Waltham, MA 021 54 (61 7) 890-3305 Telex: 923318 

Y 0 • 9 f  L• I K E C T  

C P X , LI)S , S 1 S  

A O • A F  1 � t H: u; n  
C P X , J S R , Lr> S , S T S 

f:l O • b r· E. X H: � D E D  
C P X , , J S � r L D S , S T S  

C O • C F' ! M 'I E D I A T F.: 

LLJX 

L• O • D f  fl l � EC T 

L D X r S T X  

r: o - r. r  l N IJ .� X E D  
t, r; x , s r x  
F O • rT r: x  r �o. N u �:: n 
! , O X , S T X  

r C h f !, A G S  

M N E M U � I C  1' A R L �  k A S I£  

f L A G  Till:\ I -E l:l A S f; 

'L N E I� U N I C  P U S I T l iJ N  

A B S , A D D F< E S S  f" D R  H E L A T I V E  -� U IJ E S  
A R G U I-I E N T  P D S ! T J r) N  

C O M P L E T J li N  A P PE: � D A G E  A LJ D R E S S  

Listing 3: Cross-references for symbols 
used in the disassembler source code of 
listing 2.  

A P P  • O I A ol O v U I:: 
A P P N D  • A U l C  1J tl 1 1  0 I I  n 
A SC = O t � B  0 1 9 2 
BL�P • O u H  0 0 4 �  

� S H • O l A f U U 9 8  

C LIIP : Q OC 9 O O O D  
C H SC = 0 0 0 !"  0 0 f1 3  0 0 � 8  Q U A E  0 0 0 �  
P l SPL = O t t o  0 1 0 5 0 1 4 d  0 1 5 4  0 1 6 7  
DLOOP = o t l f  tt 1 7 C U I B 4  

D U M V  = 0 1 1 4  0 1 5 8  

E R A S E  = 0 1 0 9 () , ) U ij  
f C R f R  • O I � D 0 1 1 2  
f f L A G  • O J C a  l i l l 7 0  

n ;� • O U J  0 I I  t 
n A G D  • A 0 6 B  O � A A  o o c o  D O E S  O O f E  
�'OHM = o u r �  oon lll i f' 5  
f T A B  : Q J A �  A 0 6 �  
! M M  • O I S b  U l ll E  

l � D  •O I 4A 0 1 0� 

L I N E  = A u 4 A  \1 tl 3 U  O U S I  0 1 6 1  0 1 1 4  O I A 4  
L l N �S =A 0 7 7  ll oJ O S  O t t  B 
M T A d  : 0 1 A B A 0 6 B  

N E X 1'L = o u t s  o u t 4  0 1 2 il  
,..,.F'C • O O B 2  O v 7 B  
N M R  • O O E :l  U U [l l 

N O T A  • O O f J  U II E A  

O f f  : Q O A H  O oJ � O  o u e c  O U 9 5  0 0 9 E  U O A 5  
o u  • O l A O  0 1 9C 
POS • O l l O  0 1 2 0 
PULA = 0 3 6 5  l n ) 8 9  v o n  
R EL • O i l 4 O I U 8 

S E T M  • O l b U U l 1 4 0 1 2 4  0 1 4 A 
S�TR � o u E E  0 0 1'9 

S I ZE c A 0 7 H  u o c s  U l 7 7  
S T A H T  • O O U lJ U ll l b  

T B S R  • 0 0 9 / U U 9 0  
T D A SC • O I HC O oJ ll f  0 I JC 0 1 4 1  
TPSH =: Q O M �  O U H )  
W BA S  • A. 0 7 1  U U 5 4  
w s n  • A O b E O U B A  
o f L C  II A 0 7 J  O O A O  0 1 7 1  0 1 8 6 
X S A V  • A O J S  U UC 9  o u o e  • 
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Build a Super Simple 
Floppy-Disk Interface, Part 1 

For personal-computer users, a 
floppy-disk system represents the 
ultimate in mass storage because of its 
speed and capacity . The floppy-disk 
controller described in this article 
provides all the capabilities found in 
commercial systems, yet it is simple 
and economical because it requires 
only ten integrated circuits. Fun
damental software will be provided 
(in the second part of this article) to 
control and perform data transfers, 
and discussion of file structuring and 
alternate hardware will give the ex
perimenter ideas for improvements. 

This system uses the FD400, an 
8-inch floppy-disk drive manufac
tured by the Pertec Computer Cor
poration, and the popular Western 
Oigital 1771 floppy-disk controller in
tegrated circuit (which allows such 
special features as variable block size, 
soft sectoring, IBM compatibility, 
and much more). Although the spe
cifics shown are for microcomputers 
based on the MOS Technology 6502 
microprocessor, the controller could 
be adapted to other microprocessors 
with some care at a few crucial 

About the Authors 
Roger Camp is a Professor of Electrical 

Engineering at Iowa State University. He is the 
author of several technical papers and patents, 
and his most recent book is Micro-Processor 
Systems Engineering. 

]ames Nicholson, currently Project Manag
er, Business Recovery Planning, has been in
volved in large data-center activities for Don
nelley Marketing. He has designed and built 
several m icrocomputer systems in the last five 

James Nicholson and Roger Camp 
1046 Gaskill 

Ames lA 50010 

points. The 6502 offers some speed 
advantages and a programming ease 
not afforded by the others. 

Fundamentals 
The data recorded on floppy disks 

is logically arranged in concentric 
rings called tracks, with each track 
composed of blocks of data called 
sectors. The computer must be able to 

This controller is simple 
and economical 

because it requires only 
ten integrated circuits. 

tell where a sector begins, and there 
are two ways of doing this. Each sec
tor can be distinguished by its posi
tion relative to holes punched in the 
disk (this is called hard sectoring), or 
it can be distinguished by special se
quences of information recorded on 

the disk (soft sectoring) . In either 
case, the disk has one hole that is used 
as an index to signal the start of the 
first sector on all tracks . 

The most common 8-inch floppy
disk format provides for 77 tracks of 
26 sectors each, with 128 bytes 
recorded in each sector. The address 
of each sector, in the form of a track 
number (0 through 76) and a sector 
number (1 through 26), is recorded on 
the disk a,t the start of the sector itself. 

The disk drive has two motors: one 
that spins the disk at 360 rpm (revolu
tions per minute), and one that moves 
the head from track to track on com
mand. Each drive also has a printed
circuit board to control both motors. 
The inputs and outputs of this circuit 
board (see figure 1) follow a standard 
set by Shugart Associa tes, manufac
turer of one of the first popular 
floppy-disk drives . 

A single pulse on either the STEP
IN line or the STEP-OUT line moves 
the head one track toward the center 
of the disk (track 76) or toward the 

years. Photo 1 :  The authors' wire-wrapped floppy-disk controller board. 
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NEW! H/STD-GRAPH (Boyd) A calendar-based 
histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date, and 
reproduces that data as a high-resolution histogram. 
09009, Apple IT Disk, $29.95 

NEW! DATA-GRAPH (Boyd) Aids in the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, or 
four-quadrant graphs. 09109. Apple II Disk, $49.95 

NEW! DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFT™ (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 
full 21-digit precision on all functions in Applesoft 
compatible format. 09409, Apple II Disk, $29. 95 

�---- ------ - - - - -1 ORDER NOW! 
I Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 I Send me the software checked below. A check or money order is I enclosed. I understand that Hayden pays shipping and handling 

I costs and that I can return any disk or tape within 10 days if it is 
defective or I am dissatisfied with it for any reason. Residents of NJ 

I and CA must add sales tax. Offer good in US only. Name of indi· 
vidual ordering must be filled in. 

0 03403 
0 03404 
0 03408 
0 03409 
0 03410 
0 03414 
0 03440 
0 03444 
0 03484 0 03504 

0 03604 
0 03804 
0 03904 
0 04804 
0 04909 
0 05103 
0 05108 
0 05303 
0 05308 0 05903 

0 07004 
0 07009 
0 07101 
0 07103 
0 07301 
0 08609 
0 09009 
0 09109 
0 09409 
0 09704 

Name --------------

Address 
City/State/Zip. _________ _ 

81-009 B 5/81 

fro111 ga111eroo111 fun 
to boardroo111 business! 

NEW! OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro
priate op-amp types. Includes a choice of six op-amps, 
and the program will then determine if your selection of 
an op-amp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 
op-amps. 09704, Apple II tape, $16.95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names. 07301, PET tape. 
$16.95 

APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibilfty. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 
3. POKE Writer 4. Hexadecimal/Decimal Converter 
5. Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow List/Stop List 03504, Apple 11 tape, 
$29.95 

RENUMBER & APPEND: Utility Programs for the 
Apple (Gilder) Renumber your Applesoft program and 
append a second program to the one in memory. 
03804. Apple 11 tape, $14. 95 

REVNE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604, Apple 11 tape, $1 9. 95 

SLOW LIST/STOP LIST: Utility Programs for the 
Apple (Gilder) Start, stop, and control the speed of 
your program with Apple ll's game paddles. 03904. 
Apple 11 tape, $10. 95 

PSEUOODISK (Neuschatz) This money-saving pro
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 
same time which can be run from a catalog. 04804. 
APPLE 11 tape. $24. 95 

6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 
compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 08609. APPLE 11 Disk. 
$39.95 

DATA MANAGER: A Data Base Management 
System and Mailing List (Lutus) Store information on 
a floppy disk, and retrieve it quickly and easily by 
specific names, or by category. 04909. Apple 11 Disk 
Version. $49.95. 

Apple is a trademark of Apple Computer Company, Inc . .  
and i s  not affiliated with Hayden Book Company, Inc. 

FINPLAN: A Financial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make as
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data, the program revises all resulting data auto
matically. The disk version can be used only with 
TRSDOS Version 2.3. 05103. TRS-80 Level l/ tape, 
$69. 95; 05108. TRS-80 Level l/ Disk Version. $74. 95 

SARGON II (Spracklen) The Champ of champs. " . . .  an 
excellent program which will provide a true challenge for 
many players . . .  Save your money and buy SARGON 1 1 .  . . " '80 Software Critque. 03403, TRS-80 Level l/; 
03404. Apple 11; 03410. OS! C1P; 03440, OS/ C4P, 
each tape $29. 95. 03408. TRS-80 Level 11 Disk; 
03409, Apple 11 Disk; 03414. OS! C1P Disk; 
03444. OS/ C4P Disk; 03484. C8P Disk; each $34. 95 

BLACKJACK MASTER: A Slmulatorffutor/Game 
(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303. TRS-80 Level l/ tape, $24. 95; 
05308, TRS-80 Disk Version. $29. 95 

REVERSAL (Spracklen) Winner of the software division 
of the First International Man-Machine OTHELLOTM 
Tournament, this version of the 200-year old game 
Reversi, features 27 levels of play and high-resolution 
color graphics. 07004. APPLE 11 tape, $29. 95; 07009. 
APPLE 11 Disk, $34 . 95 

ROYAL FLUSH: Competitive Poker Solitaire 
(Wazaney) A game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 
variations. 07101. PET; 07103, TRS-80 Level l/, each 
tape, $14. 95 

STARCLASH (Walton) An exciting game of galactic 
strategy for one or two players. 05903, TRS-80 Level l/ 
tape. $16.95 

SOFTWARE 
Available at your 

local computer store! 

- - -- - - -- - - ----- ---- - --- --- -------- --- - ---- --- ---- - �- - - - - ---- -- - -- - - - - -- - --- - - - - # - -
- - � - --- - � - -- - � - - ....._..._ .__... _ --

so Essex Street, Rochelle Park, NJ 07662 Book Com""'Pany, Inc. 
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Circle 231 on inquiry card. 

M BC Systems, Inc. 
( 2 0 3 )  3 4 2 - 2 74 7  

NORTH STAR HOR I Z ON :  

HRZ - 2 - 3 2 K-D-Factory AS M $ 2 2 7 5  
H R Z - 2 - 3 2 K-Q-Fa c t o r y  ASM $ 2 6 7 5  
6 4 K  D D  o r  Q Al so Av a i l ab l e  
HDS - 1 8 - F  . • . . . . . . . . . . . • •  $ 4 4 4 9  
N o r thwa r d  DQ . . . . • . . . • . •  $ 359 
INFO-Manage r . . . . . . . . . • .  $ 3 6 5  
Ma i l  Mana g e r  . . • • • • • • . . •  $ 269 
G e n e r a l  L e g e r  . . . . • . . . . . $ 7 7 5  
ACC . REC . OR ACC .  PAY . .  $ 4 4 5  
W o r d  S t a r  . • . . . . . . . . . . . .  $ 3 5 0  
Medica l-Dental SYS . . • . .  $ 2 5 0 0  

COMMODORE ( PET) : 

2 0 0 1 - 3 2 K-BorN Keyboa r d  $ 1 0 9 0  
1 6 K  Also i n  Stock . . . .  $859 ! ! !  

8 0 3 2  ( 8 0  Col umn S c r e en ) $ 1 5 9 9  
2 0 4 0  Dual F l oppy D r iv e  $ 1 0 9 0  
8 0 5 0  Dual Fl oppy ( l MEG ) $ 1 5 9 9  
2 0 2 2  T r a c t o r  P r i n t e r  . . .  $ 7 4 9  
Wo r d  PRO IV • • . • . • . • . . . .  $ 2 9 0  
V I S I CALC . • . • . . . • . . . . . . .  $ 1 9 5  

APPL E I I  PLUS Call F o r  P r i c e ! 

ATAR I 8 0 0  . . • . • . • . . . . • . • . •  $ 8 4 9  

T I  9 9 / 4  Con s o l e &Moni t o r . .  $990 

INTERTEC SU PERBRA I N : 

3 2 K  RAM . . . . . . . • . . . . • . • .  $ 2 5 9 5  
6 4 K  RAM . . . . . . • . • . . . . . . .  $2695 

PR INTERS 

L e t t e r  Q u al i ty :  
NEC 5 5 1 0  o r  5 5 3 0 • . . . • . •  $ 2 5 5 0  
N E C  5 5 2 0  K S R  • . . . . . . . . . .  $ 2 9 5 0  
DIABLO 6 3 0  . . • . • . • . . . • . •  $ 2 3 9 0  
C .  ITOH • . . . . • . . . . . . • . . . .  $ 1 6 9 0  

D o t  Matr i x :  
CENTRON ICS 7 3 0  . . . . . . • . .  $ 599 

" " 7 3 7 - 1 . . . . . . .  $ 799 
7 9 9  . . • . . . • . •  $ 9 9 9  

EPSON MX- 8 0  • . . . . • . . . • . .  $ 5 9 9  
PAPER T I G ER 4 6 0 G  . • . • . • .  $ 1 2 5 0  
BASE I I  MST . • • • . . • . . • . .  $ 6 4 9  

D I S PLAY TERMINALS 

HAZ ELTINE 1 4 2 0  . . . . . . . . • . .  $ 9 4 9  
1 5 0 0  • • . • . . • . . . •  $ 9 9 9  

INTERTUBE I I I  . . • . . • . . . . . .  $ 7 7 5  
TELEVI DEO 9 2 0 C  • . • . • . . . . . •  $ 8 4 9  

S i nce 1 9 7 7  compl ete s a l e s  a n d  
s e r v i c e .  M o s t  i t ems i n  s t oc k ,  
p r i c e s  a r e  s u b j e c t t o  change . 
Vi sa a n d  Ma s t e r  Ch a r g e  w e l c ome 
Mo st i tems s h i pped by UPS . 

M B C System s, I n c .  

Multi Business Computer Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND , CONN . 0 6 4 8 0  

( 2 0 3 ) 3 4 2 - 2 7 4 7  TWX 7 1 0 - 4 2 8 - 6 3 4 5  
M-F 9 - 6  SAT . 9 : 3 0 - 3 : 0 0  

TRACK - 0  

DOOR - OPEN 

I NDEX- PULSE P E RTEC  
FD  400 

WR I T E- PROTECT 8 - i n c h  
FLOPPY- D I SK  

READ -DATA D R I V E  

TR I M - ERASE 

WRITE -ENABLE 

WR ITE -DATA 
HEAD-CURRENT SW ITCH 

DR IVE-MOTOR- O N  

HEAD - LOAD 
STEP- I N  
STEP- OUT 

Figure 1 :  Input and output lines available for controlling a Pertec FD400 8-inch floppy
disk drive. These signals are the same as those found on any Shugart-compatible drive, 
so nearly any drive may be substituted for the FD400. 

outside (track 0), respectively . When 
the head is positioned over track 0, 
the outermost track, the TRACK-0 
output is activated. To turn on the 
spindle motor, the DRIVE-ON input 
must be activated, and the disk door 
in the front of the drive must be 
closed (this deactivates the DOOR
OPEN output line). As the disk 
rotates, a photoelectric sensor in the 
drive detects the index hole in the 
disk; this generates the INDEX signal 
that allows the system to begin count
ing sectors at the first one. 

To read data, the HEAD-LOAD 
line is activated to force the head to 
contact the rotating disk surface. A · 

mixture of data and clock bits are 
then detected and amplified by the 
drive's electronics; these appear as 
logic levels on the OAT A-READ out
put at the rate of 250 K-bits per sec
ond. 

To write data on the disk, the head 
must be loaded, the WRITE-ENABLE 
line must be activated, and the data 
must be sent to the drive on the 
WRITE-DATA line. (This must occur 
with very specific timing. )  If the 
WRITE-PROTECT output has been 
activated, the drive has detected the 
presence of a write-protect notch in 
the disk's envelope. 

Obviously, communication at this 
level between a disk drive and a 
microcomputer is possible but not de
sirable . The microcomputer would 
spend much of its time catering to the 
needs of the disk rather than comput
ing. The purpose of the FD1771 (ac
tually a microprocessor in its own 
right) is to act as a high-level com-

munications interface between the 
two. 

When instructed to seek (move the 
head) to track 30, the 1771 will gener
ate the appropriate number of STEP
IN or STEP-OUT pulses to move the 
head from its current position, 
wherever it may be, to track 30. 
Another example of the 1771's capa
bilities is the process of reading a 
specific sector: the 1771 will search a 
given track for the proper sector ad
dress; when located, the data follow
ing the address is transferred to the 
microprocessor. Simultaneously, the 
1771 can maintain synchronization 
with the disk drive and check for er
rors. Therefore, using the 1771 flop
py-disk controller circuit results in a 
greatly simplified hardware and soft
ware design . 

Software must be an integral part 
of the design of any computer subsys
tem-a subroutine of about 256 bytes 
is required to communicate the prop
er commands to the disk controller. 
Additional software is required to 
handle complex data-file structures 
(this software and various structuring 
techniques will be discussed in part 2 
of this article) .  

Disk Format 
Figure 2 schematically describes the 

format of recorded data on a soft-sec
tored disk. The pulse generated by 
the index hole passing the sensor pro
vides a physical reference point to 
determine the beginning and the end 
of a track. The diagram represents 16 
256-byte sectors (the authors' choice 
for format) rather than the usual 26 



NEVER UNDER 

S-100 Board' 
Modei 2065C 64K Dyr.�amic RAM . . . . . . . . . . . . . . . . .. . . . .  $429 
Model 2422 Floppy Disk Controller . . . . . .  · . . . . . . . . . . . . . . .  $349 
Model 271 8 2/S + 2/P 1/0 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $269 
Model 281 0 Z-80 CPU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $249 

· 21 1 6A 1 6K Static RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $299 
· 2032C 32K Static RAM . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . $599 
2200A Mainframe- . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  $339 
271 OA 4 Serial l/0 . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  $245 
2720A 4 Parallel I/O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 89 

Apple · Boards 
7424 Calendar Clock . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  $99 
7470 A to D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $99 
7490 GPI8 [IEEE) . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  $239 
771 OA Asynchronous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' $1 39 
7 7 1 2A Synchronous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 59 
7720A Parallel . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  $99 
7728A Centronics Parallel . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  $99 

51·1 5  Douglas Fir Road • Suite B • Calabasas, CA 91 302 
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sectors containing 128 bytes. 
The disk rotates once every 

166.67 ms, which allows the drive to 
read 41, 665 bits of information; that 
is, a byte every 32 !J-S. Each track con
tains 5208 bytes (divided into data 
and control bytes), as well as gaps be
tween sectors. (The gaps are required 
to allow sufficient time to turn write
head current on and off without 
destroying valid data . )  

The lAM (index-address mark) that 
provides a recorded indication of the 
beginning of the track has 16 sectors 
recorded after it .  The sectors consist 
of two records: the ID (identification 
record) and the DATA (data record) .  
The ID contains information on the 
track number and the sector number 
of the DATA that follows. Each of 
the records begins with an AM (ad
dress mark). In addition, each record 
is ended with a 2-byte CRC (cyclic
redundancy-check) code. 

Each byte of data recorded on the 
disk consists of interleaved clock and 

data bits . The clock bits convey infor
mation used for synchronization and 
for the identification of AMs. AMs 
always have clock bits corresponding 
to hexadecimal C7 (D7 in the case of 
the lAM); all other bytes of informa
tion have clock bits corresponding to 
hexadecimal FF. In other words, some 
clock bits are omitted in AMs. This 
scheme allows the data bits of a data
address mark (hexadecimal FB) to be 
distinguished from a hexadecimal FB 
recorded as data. 

Figure 2 also illustrates that these 
data and clock bits are recorded as a 
single stream. When reading from the 
disk, the 1771 separates the data and 
clock bits (although our system uses 
discrete components to achieve 
greater reliability) .  

As a general rule, the larger the sec
tor, the greater the total amount of 
data that can be recorded on one 
disk. This is due to the reduced 
amount of area necessary for gaps 
and indexing information. Using 16 

1 REVOLUT ION 

256-byte sectors, 315,392 bytes of 
data can be recorded. The usual con
figuration of 256-byte sectors allows 
tracks with only 15 sectors; however, 
it has been found that sufficient space 
is available to reliably record 16 sec
tors. 

Western Digital's 1771 Floppy
Disk Controller 

"Fhis device is essentially a micro
processor dedicated to the specific 
task of controlling disk drives (see 
figure 3) .  It has five programmable 
registers and accepts a number of 
commands through various combina
tions of them. For economic reasons, 
there is a desire to connect multiple 
drives to a single 1771, but, since the 
device "remembers" the track the 
head was last positioned to, switching 
from one drive to another would 
place an added burden on the driving 
software. A case can be made for 
complete duplication of the controller 
electronics for each disk driv� . 

I N DEX �� 1 6 6. 6 7 m s .  n_ � �------------------ 16 SECTORS -----,-----------------.1 
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7 BYTES 

0 0 0 0 

2 5 6  BYTES I� 
DATA 

Figure 2: The format of recorded data on one track of a soft-sectored floppy-disk drive. The JAM (index-address mark) marks the 
beginning of each track. See the text for details. 
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Omikron's Mapper + NEWDOS/80 
S"Drives for the TRS-80 · 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99plus$50 
per cable. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/M soft
ware is compatible with the CP/M for the Model 
II. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad· 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS-DOS files to CP/M 
files. $199. 

WORD PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 

FIELD PROVEN DESIGNS- After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 

See review in  July 80 BYT E By Jerry Pournelle.  

*CP/M is a T M  o f  Digital Research. TRS·80 is a TM o f  Tandy Corporation. · 
Circle 298 on i nquiry card. 

3 ALTERNATIVE I NTER FACES · 

Featured in May/June '80 B YTE 

• RS-232-C port (50- 1 9 .2K baud) 
software/hardware selectable 

• Centron i c s  printer port 8-b i t  
• c o n n ects to keyboard o r  E. I .  
• chain u p  to 16 u n its 
• u se with E.  I .  for 2nd pr in te r  
• i nc ludes  termi nal software 

$139.95 Special 
• o n ly $ 1 7�5 complete 

ALL I NTERFACES ARE RADIO SHACK 
HARDW A R E  AND SOFTW A R E  COM· 
PAT I B L E  AND CARRY A 60 DAY 
WARRANTEE I NCLUDING PARTS A N D  
LABOR. A L L  U N ITS I N CLUDE USER"S 
MANUAL,  POWER SUPPLY & AUXIL IARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION . 

FO R TH E TRS-80 

Featured in March '81 B YTE 
• d i s k  contro l ler  (4 dr ives) 
• hardware data separator 
• i n c l udes 1 6K of RAM 

prov i s i o n  for add i t iona i 1 6K 
• bu ffered TRS-bus con nector 
• real-t i me c lock 
• p r i n ter port (opt ional )  

ASS E M B LED & TESTED 
with 1 6K of RAM . . . .  $329.95 
Centro n ics Pr inter 
Port add . . . . . . . . . . .  $ 50.00 
with 32K RAM add . . .  $ 50.00 

D I S K-80 pc board . . . . .  $ 48.00 
Pri n ter/Power Supp ly  

pc board . . . . . . . . . . .  $ 1 6 . 00 
Complete Kit  w i th  1 6 K 
RAM and Pri nter  Port . $275.00 

Dea ler  inqu ir ies  i nvited.  

IHS RO  1 \  l r .lrh·m ; ulo. nl l.lnrh C:orp 

C H ATTE R BOX .. , 

Featured in A ug.  '80 B YTE 

• 300 baud o ri g i n ate m o d e m  
• Centro n i c s  pr i nter port 8-b i t  
• RS-232-C port (50- 1 9. 2 K  baud) 
• co n nects to keyboard o r  E. I .  
• rece ived data automat ica l ly  

routed to pri n te r  ports 
• i n c l udes term i nal  software 
• on l y  $279.95 c o m plete 

Call 1-800-645-3479
·
. in N .  Y. 1-516-374-6793 

or write: The MicroMini  I nc .  
917  M i dway 
Woodmere,  NY 1 1 598 
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The registers in the 1771 that can be 
programmed by the user are the data, 
track, sector, and command regis
ters-there is also a status register 
that can be read from but not written 
to . These 8-bit registers form the basis 
for software control of any disk 
drive: 

• Data register : In disk-reading 
operations, this register receives 8 bits 
of data in parallel from the disk via 
the shift register. The data is held un
til the computer can accept it, allow
ing the shift register to be ready for 
the next byte. During disk-writing 

O R O  

operations, 8 bits of data are trans
ferred in parallel from the computer 
to this register and held until they can 
be accepted by the shift register for 
transfer to the disk. When executing 
the seek command, the data register 
holds the address of the desired track. 
• Track register: This register holds 
the track number of the current head 
position. The value is incremented by 
one for every track the head is 
stepped in (toward track 76), and de
cremented by one for every track the 
head is stepped out (toward track 0) .  
The contents of the register are com
pared with the track number recorded 

W G 

T G 4 3  

P L A  
C ON T R O L  
! 1 9 0 X I 6 )  

D I S K  
I N TE R FAC E 14-'W;.;.;F __ _ 
C O N TR O L  jp 

cs 
R E  

W E  C O N T R OL 
AO 

A I  

C L K  1 2 MHz l 

CONTROL 

T R OO 

R E A DY 

PHI/STEP 

PHZ I D I R C  

P H 3  

H L D  

HLT 

in the ID field of sectors on the disk. 
• Sector register: During read or 
write operations, the contents of this 
8-bit register are compared with the 
sector number recorded in the ID field 
of sectors on the disk. The contents 
should not be changed while the 
device is busy. 
• Command register: This register 
holds the command currently being 
executed. The register should not be 
loaded while the 1771 is busy unless 
the current command is to be overrid
den (this action causes an interrupt to 
be generated). The eleven commands 
understood by the 1771 are divided 
into four types, shown in table 1, ac
cording to the way their flag bits are 
defined. 
• Status register: Information about 
the status of the controller can be 
read from this register. The meaning 
of the status bits may change depend
ing on the current command. 

Registers are accessed by placing 
the proper logic levels on the AO, A1, 
RE, and WE lines, as shown in table 
2 .  Other logic levels in the 1771 per
form functions to: 

• Generate and check the 16-bit CRC 
code 
• Increment, decrement, and com
pare register values 
• Detect ID, data, and index-address 
marks 
• Provide control signals based on an 
external 2 .0  MHz clock 

A typical disk operation includes 
the following steps. First, the soft-

Vas 40 Yoo ! +12 Y  > 
W E  39 I N T R Q  
cs 38 D R Q  
R"E 3 7  D I N T  
A o 3 6  WPRT 
A I 35 IP  

D A L  0 3 4  T R O D  
D A L  I 3 3  W F  
D A L  2 3 2  R E A D Y  
D A L  3 D 3 1  W D  
D A L  4 3 0  W G  
D A L  5 2 9  T G43 
DAL 6 28 H L D  
D A L  7 2 7  F D DATA 

P H I / STEP 26 F D C L K  
P H 2 / D I R  25  X T D S  

P H 3  2 4  C L K  
3 P M  2 3  HLT 

M R  2 2  T E ST 
( G N D )Vss 21 Vcc !+5 V l  

Figure 3: Internal architecture and pinout diagram of the Western Digital FD1 771 floppy-disk controller. The four programmable 
registers and eleven commands of the 1 771 allow any microprocessor to control a disk subsystem using high-level instructions, thus 
removing a significant burden from the disk-driving software. See table 1 for a summary of the commands. 
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1eachyour 
little Apple to tf!lk 
to . estern Un1on, 
1elex and T X. 

It's big and it churns out reams of paper tape. You've seen it clattering away in late
night movies of Wall Street offices and newspaper city rooms. It's the old-fashioned 
Teletype™ machine, a product conceived in the Mechanical Age of Communication. 

Microcom is proud to announce a successor from the Electronic Age of Communica
tion. A software system anyone can run on any Apple II'Mdesktop computer. It's called 
Micro-Telegram'� available from your local Apple dealer. 

Micro-Telegram performs all the functions of a Teletype machine, which means you and 
your Apple can access every single Western Union service, worldwide. Send mailgrams. 
Send and receive TWX� Telex� and international cables. Receive Infomaster® up-to-the
minute news, stock, foreign exchange, gold, futures, sports, and ski reports. Use your 
Apple to wire money. To send flowers. To check the snow at Sun Valley. To see what the 
Yen is selling for. To contact over 900,000 TWX and Telex subscribers around the world. 

But unlike the Teletype machine, Micro-Telegram permits editing right on the screen, 
sends messages automatically without r - - - - - - - - - - - - - - - - - - - - - - - - 1 
you in attendance, keeps directories and :1 M]CD'OCOM :1 distribution lists, sorts your messages N by individual user, and asks you in plain 1 1 
English for your commands. It's like 1 We make little computers talk big. 1 
getting a whole Teletype staff (operator, : Call S00-547-5995, ext. 188, toll free, for the : secretaries, clerks) along with your I

I Micro-Telegram -Apple dealer nearest you. I
I equipment, free of charge. 

I Dealer inqui1'ies invited. I L - - - - - - - - - - - - - - - - - - - - - - - - J  

Microcom, Inc. , 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 
Apple and Apple II are trademarks of Apple Compute1·, Inc. Western Union, Infomaster. TWX. Tele:dand Teletype are trademarks of Western Union, Inc. 
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TYPE COMMAND 
I Restore 
I Seek 
I Step 
I Step In 
I Step Out 
I I  Read Command 
I I  Write Command 
I l l  Read Address 
I l l  Read Track 
I l l  Write Track 
IV Force Interrupt 

B IT VALUES FOR TYPE 1 
h = Head Load flag (Bit 3) 

h = 1 ,  Load head at beginning 
h = 0, Do not load head at beginn ing 

V = Verify flag (Bit 2) 

(a) 

BITS 
7 6 5 4 3 2 0 
0 0 0 0 h v r, ra 
0 0 0 1 h v r, ra 
0 0 1 u h v r, ra 
0 1 0 u h v r ,  ra 
0 1 1 u h v r, ra 
1 0 0 m b E 0 0 
1 0 1 m b E a, a a 
1 1 0 0 0 1 0 . 0  
1 1 1 0 0 1 0 s 
1 1 1 1 0 1 0 0 
1 1 0 1 13 12 I ,  Ia 

BIT VALUES FOR TYPE I I  
m = Multiple Record flag (Bit 4) 

m = 0, Single record 
m = 1 ,  Multiple records 

b = Block length flag (Bit 3) 

V = 1 ,  Verify on last track 
V = 0,  No verify 

b = 1 ,  IBM format ( 1 28 to 1 024 bytes) 
b = 0, Non- IBM format ( 1 6  to 4096 bytes) 

r 1 r0 = Stepping motor rate (Bits 1 through 0) 
r1 ra = 1 1  gives 40 ms step time 

u = Update .f lag (Bit 4) · 

a1a0 = Data Address Mark (Bits 1 through 0) 
a1aa = 00, FB (Data Mark) 
a1aa = 01 , FA (User defined) 

u - 1, Update track register 
u = 0, No update 

a1aa = 1 0. F9 (User defined) 
a 1aa = 1 1 ,  F8 (Deleted Data Mark) 

( b )  ( c )  

BIT VALUES FOR TYPE IV 
BIT VALUES FOR TYPE I l l  
s = Synchronize flag (Bit 0) 

10 thru 13 = Interrupt Condition flags (Bits 3 th rough 0) 
Ia = 1 ,  Not Ready to Ready transition 

s = 0, Synchronize to Address Mark 1 1 = 1 ,  Ready to Not Ready transition 
s = 1 ,  Do not synchronize to Address Mark 12 = 1 ,  Index pulse 

13 = 1 ,  Immediate interrupt 
E = Enable HLD and 10 ms Delay ( d )  

E = 1 ,  Enable H LD, H LT and 1 0  ms delay 
E = 0, Head is assumed engaged and there is no 10 ms delay 

( e )  

Table 1:  The high-level instructions of the FD1771 disk formatter/controller device. When one of the instructions defined by table 
la is loaded into the command register of the FD1 771, the FD1 771 executes one or a series of actions. Bits represented by a letter 
within a command are defined in the bit-value tables for that type of instruction, tables lb through le. 

ware coordinating the disk operation 
checks to see if the controller is busy 
from the last command. If it is not, 
the software writes the desired com
mand into the command register. If 
data is to be transferred as each byte 
is assembled (or disassembled) by the 
shift register, the controller sends a 
DRQ (data request) signal. When the 

operation is completed, the controller 
sends an INTRQ (interrupt request) 
signal. The status register can then be 
checked by the controlling software 
for seek, write protect, busy, or CRC 
errors. 

Controller Hardware 
The schematic diagram for the 

A 1  
0 
0 

AO 
0 

RegistEll_Affected During 
Read (RE = 0, WE = 1 )  
Status Register 

Regist�Affected During 
Write (RE = 1 ,  W E  = 0) 
Command Register 

1 Track Register Track Register 
1 0 Sector Register Sector Register 
1 1 Data Register Data Register 

Table 2: Access to registers within the Western Digital FD1771 disk formatter/con
troller device. The FD1771 has five internal registers: command, data, sector, status, 
and track. A given register is read or written by placing the appropriate values on 
lines Al and AD and pulling down either the READ-ENABLE (RE) line for a read 
operation, or the WRITE-ENABLE (WE) line for a write operation. The sector and 
track registers specify the sector and track when these parameters are needed by a 
given command byte. The command register, when filled, causes one of eleven high
level instructions to be executed (see table 1). Data passes between the computer and 
the disk drive through the data register. After a command has been executed by the 
FD1771, the status register must be read before another command can be executed. 
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floppy-disk controller is given in 
figure 4 .  In addition to the 1771 and 
the 6520 · PIA (peripheral interface 
adapter), circuitry is included for 
read/write control, clock and data bit 
separation; head loading, and inver
sion of various signals as required by 
the FD400 disk drive . 

Three gates convert the DIR (direc
tion) and STEP signals from the 1771 
into the STEP-IN and STEP-OUT sig
nals needed by the FD400 disk drive. 
The HEAD-LOAD signal is condi
tioned by a simple one-shot (mono
stable multivibrator) and an inverter; 
this guarantees a fixed 40 ms pause 
allowing the head to joad and settle . 
Once the interval has passed, a signal 
is sent to the 1771 to acknowledge the 
fact. 

· 

The data-separator and clock cir
cuit was designed by Steve Chris
tiansen of Iowa State University. This 
circuit contains four of the ten in
tegrated circuits in the system . (If the 
disk drive you intend to use has sepa-



OVER 8 MBytes 
OF SOFTWARE 
AT $8*PER 
DISKETTE FULL 
The exchange library of The CP/M® 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors, assemblers, languages, games, 
tools and more-and almost everything 
in full source code. 
Send $6** for full library catalog. 

THE CP/M 
USERS GROUP 
1651 Third Avenue, New York, N.Y. 10028. 
"Domestic price. Inquire for overseas price. 

""The complete catalog of CPMUG is available for $6 
prepaid to the U.S .. Canada and Mexico. Sll prepaid 
to all other countries. 
® CP/M is a registered trademark of Digital Research. The CP/M 

Users Group is not affiliated with Digital Research. 

Circle 44� on inquiry card. 

OBOTS 
The New Industrial 

Revolution Intelligent machines 

are rapidly appearing 

in factories, offices, homes, and automobiles. The 

face of the industrialized world is changing. Vast 

opportunities exist for those with a knowledge of this 

explosive field. Robotics Age will bring you the 

latest developments in all aspects of Robotics and 

Machine Intelligence. From introductory and non

technical survey articles to the latest state-of-the

art in hardware and software design. You 

will find articles on sensors and percep

tion, computer reasoning and robot con

trol, industrial robot applications and 

amateur robotics-as well as related 

new products, book reviews and 

technical abstracts. 

YES! I want to stay up·to-date on this fascinating 
new technology! 

Address 

State/ Providence/ Country 

United 
States 

0 I year (6 issues) $15 
0 2 years (12 issues) $28 
D 3 years { 18 issues) $39 

Canada 
Mexico• 

$17 
$32 
$45 

Title 

Postal Code 

Foreign 
Rates* 

$19 
$36 
$51 •us Funds on US Bunk 

0 Bill VISA 0 MnslerCard 0 Bill me (N America only) 

Card Number Expires 

Signulure 

Send to: R030i:l(.) dGi:. PO Box 512,  Tujunga, California 91042 

SHIV A:'" a•E&I IEIEIIII™ 
presents SH IVA™ 

MULTI-USER 
S-100 OR 

NOW 8 OR 

MUL Tl-TASKING 
APPLE I I  
1 6  B IT!!! 

The world-famous SHIVA'" Multi-User Real-Time M u lti-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALrrv•• disk-resident 
l ibrary of i nterface routines and Virtual R.A.M .  mapping is now available i n  two versions: SHIV A'" 1 .2 for 8-bit C.P.U."s and SHIVA'" 1 . 6  for 1 6-bit 
processors. SHIV A'" 1 . 2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconfigurable Virtual R.A.M. 
assignment for up to 1 6-users or real-time tasks. Now SHIV A'" 1 .6 continues Omega Research'"'s commitment to non-obsolescence and system 
superiority by extending SHIV A'" into the 1 6-bit world of the SO's. SHIVA'" 1 .6 syntax is upward-compatible with SHIVA'" 1 .2. a l lowing SHIV A'" users to 
recompile SHIV A'" 1 .2 programs to run under SHIV A'" 1 . 6 easily, so users may purchase SHIVA'" 1 .2 now, and move up to a 1 6  bit processor later as 
their needs dictate with no fear of "software obsolescence." SHIV A'" 1 . 6 is upward compatible with CP/M or CDOS files and programs through its 
VIRTUAL-PERSONALITY'" disk-resident subroutines, supports hard disks as well as single or double-density floppies. features Logon and password 
protection, and features executive shell commands similar to UNIX in structure and versatil ity. SHIV A'" interfaces currently to M icrosoft Basic. Cobol, 
and Fortran; C; Forth; UCSD Pascal Programs; Pasca i/M; CBASIC-2; APL; ALGOL-60; LISP; PL/1; MAC; and new interfaces are continual ly in 
development to keep SHIV A'" users State-of-the-Art. 
SHIV A'" 1 .2 is available for 8080. 8085. 6800, 6502. and ZSO-BASED SYSTEMS INCLUDING CROMEMCO, NORTHSTAR. VECTOR GRAPHIC. SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE I I ,  ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 
SHIV A'" 1 .6 is available for 8086/8088/ and ZS000-2 based systems, with versions in development for 68000 based systems. 
Both SHIVA'" versions 1 .2 and 1 . 6  provide full disk utilities for a l l  users. SHIVA'" 1 .6 upgrades are avai lable to registered SH IVA'" 1 . 2  users within one 
year of purchase of SHIV A'" 1 .2 for half the current l ist price. SHIV A'" - The State-of-the-Art in microprocessor operating sys

_
t
_
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_
m

,
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·�

· ___ , 

SHIVATM 1 .2 
R.A.M. addressing to 1 .048 megabytes on a • • 
ZSOA-based system 
Minimum system R.A.M. (single user): 4K 
Additional R.A.M. per user: 2 K  
Maximum. # o f  users or tasks: . . 1 6  
Maxim\)m # of physical and logical drives: . ''1 28 
R.A.M. Bank capacity: · 1 6-64K 

Banks ( 1 .048 megabytes) 
System prices: $400.00 

SHIVA'" .1 . 6 

R.A.M •. addressing to 1 28 megabytes on a . 
Z8000-2 system 
Minimum system R.A.M. (single user) 
Additional R.A.M. per user: 
Ma)limum # of users or· tasks: · 
Maximum # of physical and Logical drive: 
R.A.M. Bank Capacity: 

Com plete Documentation Included: Documentation available separately for $50.00. (Applicable to later purchase of SHIVA'" system) 
Signed license agreement m u st be returned prior to all shipments. 

& 
CP/M is a trademark of Digital Research • COOS is a trademark of Cromemco, Inc. • UNIX is a trademark of Bell  Laboratories 

SHIV A'", VIRTUAL-PERSONALITY'", and OMEGA RESEARCH'" are trademarks of OMEGA RESEARCH'". 

a•Eiil REIEIRIHTM P.O. Box 479, Linden, Ca. 95236 {209) 334-6666 9 am to 5 pm 
Mon. - Fri. 
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+5\1 

4.7K. 

22 CSl PAO 2 7 DALO 
23 CS2 PAl 3 8 DALl 
24 C S3 PA2 4 9 DAL 2  
2 1  R /W PA3 5 10 DAL3 
25 c%>2 PA4 6 1 1  DAL4 
33 DO PA5 7 12 DAL5 
32 Dl PA6 8 1 3 DAL6 
31 02 PA 7 9 14 DAL 7 
30 03 PB7  17 I NTRQ 39 I NTRQ 
29 04 I C 6  "--------------------- --l I C 7  
28  0 5  6520 READ I WRITE LOG IC FD 1771 . I 
27 06 I 

I 26 39 l3 CLR 07 CA2  
34 RES 15 READ 12 D IC4b a 8 4 RE PB 5 7474 
36 RSO ,...!1 CLOCK I C 2  
37 RSl 7400 G 16 ORO 11 

PB6 2 
I C 5  -
7404 + 5V 

14 WRITE 9 d 
8 9 A 

h0.0151'F J 2·2K 
PB4 I C 3 b c +5V  

PBO 10 ENABLE 10  8 74123 
10 8 I c RC 

I 9 Q 4.7K 

I I C 2  
1
12 I 7400 I C 5  2 WE I 7404 I I 10 I e 1 1  I . I 

38 ORO 

L--------------------------� 
PB3 13 RESET 19 MR 
PB2 1 2  Al 6 Al 
P B l  1 1  A O  5 A O  

3 cs 
Number Type + 5 V G N D  - 5 V + 1 2  v ;;--

Figure 4a: Schematic diagram of the computer-interface IC1 7404 1 4  
IC2 7400 1 4  

side of the floppy-disk controller. The 6520 PIA IC3 741 23 1 6  
(peripheral interface adapter) LSI (large-scale integra- IC4 7474 1 4  

IC5 tion) device simplifies the circuitry so that only ten in- 7404 1 4  
IC6 6520 20 

tegrated circuits are needed for the complete controller IC7 FD1 771 2 1  
system. The additional logic devices are used to provide IC8 741 93 1 6  

IC9 74 1 93 1 6  the read and write signals expected by the 1 771. See IC1 0 7402 1 4  
figure 4 b  on page 372 for the rest of the diagram. 

rated clock and data signals, you may 
be able to eliminate some of the cir
cuitry shown. Remember that the 
1771 requires a 2.0 MHz clock. )  

The clock part of  this circuit is a 
conventional TTL (transistor-transis
tor logic) crystal oscillator which also 
drives a divide-by-two stage to pro
duce the 2 .0 MHz clock signal . The 
data-separator part of the circuit in
verts the raw signal from the disk 
drive and gates it out as data or clock 
information, depending on the state 
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of the QD output of IC9. 
There is a certain difficulty in 

determining, from a serial-bit stream, 
which bits are clock and which data 
(the two are interleaved, and some of 
the clock bits may be missing) .  The 
solution relies on the fact that, at 
most, three clock pulses will be omit
ted; if four in a row are omitted, the 
data and clock outputs are switched 
by the external data-separator circuit. 

The read/write circuitry is very 
compact and plays a majof role in the 

7 
7 
8 
7 
7 
1 

20 1 40 
8 
8 
7 

-
XTDS 

J
25  

simplicity of the system. It is a subtle 
solution to a timing problem; the ob
vious approach of us� the outputs of 
the 6520 to control RE and WE (the 
read- and write-enable lines) as input 
for the DRQ (data-request line) is too 
slow. The indicated circuitry using 
the ENABLE line causes each DRQ 
signal to automatically generate 
another RE or WE signal as re
quired. 

The 6520 has 20 programmable . 
1!0 (input/output) pins (see figure 5), · 



Circle 164 on inquiry card. 

ComQiete 
AIM 65 
Expansion 
For complete A I M  65 
e x p a n s i o n ,  F o re
t h o u g h t  P r o d ucts  
brings you  the  A IM
M ate S er ies,  qua l ity 
expansion products with 
price, performance and versa
t i l ity that puts them in a class of 
their own. 

A I M-Mate Series expansion ,  inc lud ing RAM (to 48K), 
PROM,  1/0, video and f loppy disk i nterface, STD BUS 
interface, parity protect ion and more, lets you con
f igure the kind of system you need. 

The compact A IM-Mate case puts it al l together in a 
sturdy, portable, desk top un i t .  

Write today for complete details on the A IM-Mate 
System- A I M  65 expansion products for the 
professional .  

I RETHOUGHT 
PRODUCTS 

87070 D ukhobar Road, Eugene. O regon 97402 (503) 485-8575 

Eight memory slots for your Atari 800! The 
AXLON 256 MEMORY SYSTEM has the 
capabi l ity to bank-select up to 256K of on· 

?' • 

Circle 1 93 on inqu iry card. 

FREE Catalog 
N ew 4-way relief from problems with 
Computer/WP suppl ies and accessories. 

1 .  One-stop shopping. 
I nmac (formerly known as 

M i n icomputer Accessories 
Corporation) has a catalog 
of over 1 000 products. Every
thing from racks and l ine· 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom
puter or word processing 
system up and running. 

2. H assle-free ordering. 
I nmac lets you order by 

mail or phone. So keep th is free 
catalog close. I t  makes those once-tough tasks l i ke 
ordering your magnetic media easy, fast and foolproof. 

3. Fast shipment of just the quantity you need. 
l nmac ships your order within 24 hours from centers in 

California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no  minimum-order requirement. 

4. Field-proven quality means precision performance. 
l nmac guarantees every product in  these 70 pages for 

at least 45 days. And even some for up to ten years. 

• Send for your FREE iUHJCJC lnmac catalog or call 
'"""'"""'"""'m"'"""""'"""" '"'"'"''"''''" (408) 727-1970 today/ 

2465 Augustine D rive. Santa Clara,  CA 95051 
Cl 1 979 lnterna!ional Minicomputer Accessories Corporation 

• 64K of RAM included with system 
• Quarter Megabyte RAM Capacity 
• Atari 800 compat ible i nterface card and 

cable 
• M e m ory m anagement  software i n

cluded 

l i ne RAM memory. The system is designed 
to accept Axlon's 32K RAMCRAMS, Atari's 
RAM modules, or a combination of the 
two. Our memory system comes complete AX LON 256™ with hardware, 64K of RAM, memory man· ·· 

• Accepts Axlon 32K RAMCRAMS, Atari 
RAM modu les, or a combination of both 

agement software, i nterface card and ca- MEMORY SYSTEM 
ble. Drop by your local computer store or ' . ..A-170 Wolfe Road • 
contact Axlon for more information. - ::(A= Sunnyvale. CA 94086 �.A.� 

(408) 730-0216 =.1' 'liiiiiii 
A>< LON 

Circle 42 on inquiry card. 

• Dedicated power supply 
• 90 Day Warranty 

" Indicates trademarks of Atari, Inc. 
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Figure 4b: Schematic diagram of the drive-interface side of the floppy-disk controller. Clock signals and minor control functions are 
provided for by the additional circ�itry, as well as the separation of recorded data from recorded synchronization pulses. 

of which only 17 are used in this sys
tem to interface with the 1771 . The A 
port is programmed as eight bidirec
tional data lines, and is connected to 
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the 1771's data lines, while the B port 
pins are programmed as necessary to 
provide control lines. The data lines 
of the 6520 can be connected to like 

lines on the microprocessor, while its 
three device-select lines can be con
nected to match whatever address
decoding scheme is appropriate. The 



Circle 412 on i nquiry card. 

STR ETC H TH E P Q W E R  
Pei!C B M  With TNW' s I EEE-488 Bus 

T N W's  RS-232 S ERIAL I NT E R FACES 
Connect your PET/CBM to any RS·232 Serial Pr inter .  Piotter. CRT 
Termina l .  M odem . or other device : 

TNW-1 000 TNW-2000 
TNW-2320 

O N E C H A N N E L  $1 29 OUTPUT O N LY 

O N E C H A N N E L  $229 I N PUT A N D  OUTPUT 

TWO CHANN ELS. I N PU T  & OUTPUT. $3 6 9 12 RS-232 CONTROL SIGNALS 

TURN YOU R  PET I NTO A T E R M I N A L  
Access T imesharing Systems and Bu l let in Boards with T N W ' s  Pterm 
Software and full service telephone modem: 

TNW-1 03 AUTO ANSWER/AUTO DIAL 
U S E  WITH DAA $389 

Pferm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW-2000 or TNW·232 D .  Electronic mail and TWX 
Terminal programs also available. All u n its are addressable I E EE·488 
devices.  complete with power supply cabinet ,  fu l l  documentation and one 
year warranty. 

TNW CORPORAT ION 
3351 Hancock St .  • San Diego, CA . ,  921 1 0  (7 1 4) 225- 1 040 
TWX91 0-335- 1 1 94 
Visa/Mastercharge Welcome • Dealer inqu i ries invited 

Circle 47 on inquiry card. 

)1\. ATARI® 
COMPLETE LINE OF ATARI PRODUCTS 

20% OFF 
Atari 800 with 1 6K . . . . . . . . . . . . . .  $81 0 Atari 822 Printer . . . . . .  $360 
Atari 800 with 24K . . . . . . . . . . . . . . .  $895 Atari 400 with 8K. .  . . . . . .  $399 
Atrai 815 Dual Disk Drive . . . .  $1 200 Atari 400 with 1 6K . . . . . .  $475 
Atari 825 Printer . . . . . . . . . . . . . . . . . .  $800 Atari 410 Cassette . . . . .  $69 
Atari 820 Printer . . . . . . . . . . . . . . . . . .  $360 Atari 850 Interfaced Module . .  $1 76 

I SPEClAl Atari 8 1 0  I 25% Off Disk Drive S460 
NOW IN STOCK 

Ramcram 32K RAM Modules .. $1 99 Visicalc . . . . . . . $1 70 
Kurta G raphics TableL . . . . . . . . . . $560 Microtek 1 6K RAM Boards . . . . .  $1 oo 

Epson MX80 Printer . . . . . . . .  $520 
ALSO 

SOFTWARE BY POl, THESIS, BIT BUCKET AND MORE! 
Z19 Terminals . . . . . . . . . . . . . . . . . . . . . .  $800 
Novation DCAT Modems . . . . . . . . . $ 1 6 9  
lntertec Super Brain 6 4 K  . . . . .  $281 0 

PLUS 
NEC Spinwriters, Diablo Printers, 
Complete l ines of Centronics 
Printers and Commodore Equip
ment. All at reduced prices. 

The B•1 Buc�a1 
1 68 NORTH BEACON STREET 

P.O. BOX 365 

NEWTON HIG HLANDS, MA 02161  

61 7-783-3144 

MICROPARA PHERNA LIA 
DISKETTES (box of ten) 

5 '1 4 '  PLAIN JANE™ . . . . . . . . . . .  $21 .95 
PLAIN JANE™ Wold . . . . . . . . . .  $ 25.95 
5 '/4' DATAL! FE™ M D  525-01 . .  $ 26.95 
8" DATALIFE™ FD34-8000 . . . .  $43.95 

1 0 0 1 THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages 

$7.95 
N EWDOS by APPARAT 

N EWDOS/80 * SPECIAL * . . . .  $ 1 29.95 
NEWDOS + to 

NEWDOS/80 UPGRADE . . . . .  CALL 
NEWDOS + with ALL UTILITIES 

35-track . . . . . . . . . . . . . . . . .  $69.95 
40-track . . . . . . . . . . . . . . . . .  $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER M YSTER I ES . .  $ 1 9.95 
MICROSOFT™ BASIC DECODED $29.95 

333 pages, written in simple terms, of "what-to-do" and "how-to-do-it". 

Suitable not only for microcomputers, but for programmable 

calculators as well. Includes program listings, formulas, a glossary of 

computer terms and more! Definitely a MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 

Electric Memorandum Income Tax 
Energy Efficiency Computation Speed Reading 
Test Your Typing Speed Check Digit Generator 
Statistical Analysis Personality Test 
Options Analysis Morse Code 
Logic Circuit Analysis Finances and Investments 
Antenna Design Biorythm 
Carpenter and Mechanic's Helper Letter Writing 
Calculation of the Number of Days Between Two Dates 

Simultaneous Equation Solver 
Real Estate Evaluation 
Astrology 
General Purpose Clock!Timer 
Recipe Index/Calculator 
RPN Calculator 
Amateur Radio 
Computer Assisted Instruction 
Robotwar 

TRS-80 b • tr�rk ol the R_.,ioSNck OMs.icln otl&nd.� Corpontion. DATALIFE i1. 1 
MOS1 ORDERS 

SHIPPED WITHIN 
ONE BUSINESS DAY 

PRICES IN EFFECT 
May 1, 1981 THRU WE ACCEPT 

• VISA 
•Add $3.00 lor shipping & handling CALL FOR I N FORMATION ON 

OTH E R  PRODUCTS 

trademark ot VERBATIM. PLAIN 
JANE. AIDS-I, AIOS-UI, CALCS-111, 

CALCS-IV, MERGE-Ill are 
trademarksoi MTC. 

() 198l by MeUtKhnolo(ies CorponUon. Inc. 
Products damaged in 

transrt will be exchanged. 

Circle 234 on inquiry card. 

May 31, 1981, 
Prices, Specifications, 

and Offerings subject to 
change without notice. 

• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C .O. D. 

•$3.00 EXTRA lor C.O.D. 
•Ohio residents add 6V:% sales tax. 
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Circle 449 on inqu iry card. 

B IO FEEDBACK 
• What i s  a g rowth ex per ien ce? 

• What i s  f u n ,  and the rapy  too? 

• What g oes beyond g ames 
and lets you  work d i rect ly  
w i th  your S lol bconscious m i n d ?  

• What d oes a l l  t h a t  and  m o re,  

works wi th  al l  popu la r  
c o m p uters,  and  g oes o n  an 
RS232 p o rt without external 
power s u p p l i es? ( Pa ral l e l 
avai lab le  t oo) 

• What,  the refore, is  a fabu l ous 

ide awake 
here 

A whole new t h m g  in com p u t i n g '  If you have 

a n y  expenence with biofeed back . y o u  w i l l  

l o v e  i t .  I f  y o u  have o n l y  read a b o u t  i t . n o w  i s  

t h e  t i m e  t o  s e e  for y o u rs e l f  t h a t  i t  rea l ly 

works for you . O u r  book let " Personal  

G rowth W i t h  Y o u r  C o m p u ter".  a n d  o u r  

p r o g r a m  d o c u m e n t a t i o n  t e l l  y o u  h o w  t o: 

• O b s e rv e  a n d  experi m e n t  w i t h  

G S R  

• T ra i n  you rself  to re lax 

• Play l ie  d etector a n d/or test 

s u bconscious response 

at part ies 

• Play O U I J A. alone or  i n  a g ro u p  

• C reate y o u r  o w n  g a m e s/ 

expe r i m e nts 

O N L Y $ 1 25°0 
I n c l u d i n g  m a n u a l .  a n d  o u r  book let 

" Pe rs o n a l  G rowth With Your C o m

p u ter" or " B e n d  Y o u r  M ac h i ne's M i n d  

W i t h  Y o u rs" .  a n d  B A S I C  l i s t i n g s  f o r  

t hese p ro g rams : 

G S R  P l o t  

C o m p u t e r  O U I J A  

R e l a x a t i o n  Tra i n e r  

L i e Detector/ S u bconscious Response 

F o r  cassette o r  d i s kette. media c h a rge 

S 1 5 . S tate system type to e n s u re com

pat i b i l i t y :  o r  i f  a s k i n g  about p a r a l l e l  

i n t e rf ac i n g . 

Dealer i n q u ir ies i n v i ted . M a i l  or p h o n e  

o rders t o : -

Tota l D ig i ta l  E n g ineering 

S . N ash u a . N . H . 030�0 
viSA· J 

2 1 0 .  D W  HWY I I 603·883-0991 ffi 
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RS1 RSO 

0 0 
0 0 
0 0 
0 1 
1 0 
1 0 
1 0 
1 1 

X = don't care 

CRA 

CRB 

Bit 5 

7 
IRQA 1 

IRQB 1 

CRA 
Bit 4 

0 

0 

PIA Reg i ster Select ion and  Funct ion 

R/ W CRA2 CRB2 Funct ion 

X 0 X Read or Write. DORA 
0 1 X Write into ORA 
1 1 X Read from A-side input pins 
X X X Read or Write CRA 
X X 0 Read or Write DDRB 
0 X 1 Write into ORB 
1 X 1 Read from B·side input pins 
X X X Read or Write CRB 

Control Reg ister Bit Des ignat ions 

6 5 4 3 2 1 0 

IRQA2 '-v----1 DORA � 
CA2 Control Access CA 1 Control 

IRQB2 '----._.) DDRB � 
CB2 Control Access CB1 Control 

Contro l  of CA2 Output Modes 

Bit 3 Mode Description 

0 

0 
1 

"Handshake" 
on Read 

Pulse Output 

Manual Output 
Manual Output 

CA2 is set high on an active transition of 
the CA1 interrupt input signal and set 
low by a m icroprocessor "read A data" 
operation. This al lows positive control of 
data transfers f rom the peripheral 
device to the m icroprocessor. 

CA2 goes low for one cycle after a " read 
A data" operation. This pulse can be 
used to signal the peripheral device that 
data was taken. 

CA2 set low 
CA2 set h igh 

Table 3:  Control codes for the 6520. This device offers 20 pins that may be pro
grammed (either individually or in groups) as input, output, or bidirectional lines. 

6520 controls and modes are listed in 
table 3 .  

Construction Notes 
The prototype floppy-disk con

troller was built on a Vector 3677 
wire-wrap board (see photo 1) .  There 
are no special layout considerations, 
but adequate power supply bypassing 
must be observed (i .e . ,  0.1 pJ capac
itors across the supply and ground 
pins of each integrated circuit) .  A 
16-pin DIP (dual in-line package) 
socket is used to connect the con
troller to a ribbon cable from the disk 
drive (use proper terminations) .  

Debugging 
The read/write circuit can be de

bugged by using a microcomputer. 
Move the DRQ input (IC5, pin 11 in 
figure 4) from the 1771 to a conve
nient 6520 output. With the micro
computer running a diagnostic pro
gram, check to see that the WE pulse 
(IC3, pin 12 in figure 4) is about 
14 p.s. 

The data separator can be checked 
by using a single-pulse input signal in 

P B l  
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 
CB l 
e B 2 -
vee [ 

1 • '-' 40 - CAl 
2 39 - CA2 
3 38 - I R Q  A 
4 37 g - I R Q B  
5 36  - RSO 
6 35 - RS I 
7 34 - RES  
8 33 ; , DO 
9 32  � 0 1  
1 0  6 5 2 0  3 1  02 
1 1  30 � - 03 
12  29  04 
13 28 05 
14  27  06 
15 26  07 
16  25  +-- 02 
17  24  - CS2  
18 23 - CS3 
19 22 -- eS I  
20  2 1  - R/ W  ...._ ____ _, 

Figure 5: Pin description of the MOS 
Technology 6520 PIA. Use of this par
ticular device allows easy interfacing of a 
disk controller to a 6502-based computer. 
One 110 port handles control signals; the 
other is used to transfer parallel bytes of 
data. 



Circle 77 on inquiry card. 

• AP103 

• AP1 01 Apple II with Single Disk Drive . . . . . . . . . . . . .  $109 
• AP1 02 Apple II with Double Disk Drives . . . . . . . . . . .  1 1 9  
• AP1 03 Apple II, 9 inch Monitor & Double Drives . . . 1 29 
• AP1 04 Apple 111, two additional Drives & Silentype 1 39 
• AP1 05 1 2  inch monitor plus accessories . . . . . . . . . . 99 
• RS201 TRS-80 Model I, Expansion Unit & Drives . . . . 1 09 
• RS202 TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84 
• RS204 TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
• RS205 Radio Shack Color Computer . . . . . . . . . . . . . . 89 
• P401 Paper Tiger 440/445/460 . . . . . . . . . . . . . . . . . . . 99 
• P402 Centronics 730/737 - Line Printer II/IV . . . . . . 89 
• P403 Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 
• CC90 Matching Attache Case . . . . . . . . . . . . . . . . . . . . 75 

5650 INDIAN. MOU���!�o���B���O�I������� 868· 9464 111f}m 

Circle 1 88 on inquiry card. 

Circle 416 on inquiry card. 

PURCHASE PER MONTH DESCRIPTION PRICE 12  MOS. 24 MOS. 36 MOS. 
LA36DECwriter II . . . . . . . . . . . .  $1 ,095 $105 s 58 s 40 
LA34 DECwriter IV . . . . . . . . . . . 995 95 53 36 
LA34 DECwriter IV Forms Ctrl. . 1 ,095 1 05 58 40 
LA120 DECwriler Ill KSR . . . . . .  2,295 220 122 83 
LA120 DECwriter Ill  RO . . . . . . .  2,095 200 1 1 2  75 
VT100 CRT DECscope . . . . . . . .  1 ,595 153 85 58 
VT132 CRT DECscope . . . . . . . .  1 ,995 1 90 106 72 
Tl745 Portable Terminal . . . . . .  1 ,595 153 85 58 
Tl765 Bubble Memory Terminal 2,595 249 138 93 
Tl783 Portable KSR, 120 CPS . 1 ,745 167 93 63 
Tl785 Portable KSR, 120 CPS . 2,395 230 128 86 
Tl787 Portable KSR, 120 CPS . 2,845 273 152 102 
Tl81 0 RO Printer . . . . . . . . . . . .  1 ,895 182 102 69 
TIB20 KSR Printer . . . . . . . . . . .  2,195 211  117 80 
DT80/1 CRT Terminal . . . . . . . .  1 ,695 1 62 90 61 
DT80/5 APL CRT . . . . . . . . • . . .  2,095 200 1 1 2  75 
DT80i5l APL 15" CRT . . . . . . . .  2,295 220 122 83 
ADM3A CRT Terminal . . . . . . . .  875 84 47 32 
ADM31CRT Terminal . . . . . . . . .  1 ,450 139 78 53 
AOM42 CRT Terminal . . . . . . . .  2 , 1 95 211  1 1 7  79 

1420 CRT Terminal . . . . . . . . . .  945 91 51 34 
1 500 CRT Terminal . . . . . . . . . .  1 ,095 105 58 40 
1552 CRT Terminal . . . . . . . . . .  1 ,295 125 70 48 

920 CRT Terminal . . . . . . . . . . .  895 86 48 32 
950 CRT Terminal . . . . . . . . . . .  1 ,075 103 57 39 

leHer Quality, 55/15 RO . . . . . .  2,895 278 154 104 
leHer Quality, 55/25 KSR . . . . .  3,295 316 175 119 

LeHer Quality KSR, 55 CPS . . .  3,395 326 1 81 123 
leHer Quality RO, 55 CPS . . . .  2,895 278 1 54 104 

2621A CRT Terminal . . . . . . . . .  1 ,495 144 80 54 
2621 P CRT Terminal . . . . . . . . .  2 ,650 255 142 96 

71 5 
895 

�J"\TJ:]rcORPORAnON 
1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 
TWX 71 0-985-5485 
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Circle 251 on inquiry card. 

LET YOUR APPLE SEE THE WORLD ! 
The DS-65 Dig isector® is a random access video dig itizer 
which converts a TV camera's output into dig ital infor
mat ion the Apple can process. I t  features 256 X 256 
resolution with up to 64 leve ls  of g rey scale. 
Scanning sequences are user programmable. 

N EW SOFTWARE FOR THE DS-65 IS  NOW AVAILABLE 
ON DISK ! 

- Portrait System Software: This program includes 
capt ions and a credit l ine, reverse printing for 

T-shirt appl icat ion and the option to  save por
traits on disk. 

On-board software in  EPROM is  provided for 
d isplaying d ig itized i mages on the H i-Res 
screen. 

Use the DS-65 for: Precision Security Systems - Picture Scanner: Provides a variety of d iffer
ent d ithering algorythms for compressing the 

d ig itized i mage into the H i-Res screen. 
• Computer Portraiture • Robotics • Fast to 
Slow Scan Conversion • Moving Target Indi
cators • Reading UPC codes, schematics, musi
cal scores and paper tape • Write or call for more informat ion ! 

DS-65 Price: $349.95 GIVE YOU R  A PPLE THE GIFT OF SIGHT! THEN\ D � fD) 'c)\ FSII Camera Price: $299.00 Master Charge I Visa Accepted 1..1\.JU. � � Combination Price: $599.00 W@� P. O .  BOX 1 1 1 0  DEL MAR, CA 920 1 4  71 4-942-2400 

lieu of the 4 .0 MHz crystal oscillator 
signal. The output of IC9 should 
count through the full range of 0 
through 15, starting at 4, while IC8 
should count from 4 through 8.  

The INTRQ and DRQ signals were 
connected to PB6 and PB7 of the 6520 
because powerful testing instructions 
are available for these pins. If prob
lems occur in this area, these instruc
tions will come in handy. 

Testimonials 
This system has been built by 

several people and has been proven to 
work with minimal debugging, using 
wire-wrap, Slit-N-Wrap, and Super 
Strip techniques . The circuits are not 
the simplest possible; we have inter
faced a 5-inch disk drive to the KIM 

and AIM systems using only three in
tegrated circuits. The newer versions 
of the 1771, which allow the con
troller to be connected directly to 
data and address buses, do not need a 
6520; but there is a case for isolating 
the microcomputer from the disk con-

troller through a 6520. Whatever 
route you choose, this basic design 
will provide reliable, trouble-free 
operation. 

In Part 2,  next month, we will look 
at the software needed to use this con
troller. • 
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G 
& Accounting 

G 
WILL SET UP YOUR ACCOUNTING RECORDS 

READY FOR POSTING ON YOUR MICROCOMPUTER 
Complete system-general ledger, payroll. etc-intergrated, but suggest we start with general ledger 

Features: Menu-driven, all reports are 81h" x I I ", you pick account numbering syste�, one posting method provides that 

negative numbers are the credit side of the entry, a description field is associated with each side of an entry in update listings, 

budgeting 

Cost for General ledger is $800, including initial set up of your accounts, software and manual, phone consultation and 

examining your files through a modem where you have that capability. Training at your site available at additional cost. 

You must be or become familiar with Osborne manual, send us a good deal of information, have CP/M* and CBASIC2, and 
have at least 48K and one 8" double density disk drive. 

* CP/M is a trademark of Digital Research 
AN ACCOUNTING SYSTEM BUILT BY ACCOUNTANTS THAT 
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OTHER ACCOUNT ANTS WILL LIKE 
610 Park Boulevard • Austin, Texas 78751 • (512) 458-5760 



Circle 223 on inquiry card. 

ENERGY SOFTWARE 
for engineers, designers, bui lders, etc. 

PASSIVE SOLAR DESIGN: direct gain, sunspaces, trombe & water walls 

PASODE 1: Los Alamos SSF correlation model 
with economics computerized. . . . . . . $295 

EXFINO/LPMTZ: Hourly simulation models for assessing 
building energy load dynamie5 and 
economics of passive design . . . . . . . . $395/695 

OVERHANG: A 2-dimensional overhang shading 
design program . . . . . .  , , . . . . . . . $195 

CONSERVATION DESIGN: assess energy from a component or system level 

BILL: Correlation of a buildings energy bills and 
weather for conservation assessment . . . $295 

INSULATE: Building surface insulation optimization 
and economics package. . . . . . . . . . . $196 

Programs available: TRS·BO, APPLE II, CPM (CBASIC2, MICROSOFT), 
NORTHSTAR, ALPHA MICRO. 

Orders: Prepaid/C.O.D. - 20% discount on 2 or more packages · 
7438 FORSYTH, SUITE 202 

LON DE • PARKER • MICHELS ST. LOUIS, MO. 63106 
(314) 125·5501 

C i rcle 60 on inquiry card. 

The Art of Electronics 
Paul Horowitz and Winfield Hi l l  

''Although th is  book is for  the beginner, i t  is thor
ough and abounds in i nformation useful to read
ers who want to bui ld e lectronic instruments and 
not just read about them. In their circuit examples, 
the authors almost always point out the specific 
devices they are using and why this device was 
chosen. This approach is m uch more useful than 
that taken by most texts . . .  Along with an excel lent 
presentation of the standard subjects . . .  , the book 
contains very practical chapters on the design of 
power supply ( includ ing switching supplies) , low
noise techniques, i nterfacing between analog and 
digital circuits, h igh-speed techniques , and elec
tronic construction techniques . . .  it does better 
than other general electronics texts on the micro
processor . . .  The Art of Electronics is what we 
have been looking for." -Physics Today $24.95 

+ 1 5  
op-amp 
output 

at your bookstore or 

Cambridge University Press 
32 East 57th Street, New York, N . Y. 10022 

. . . 

. . . 

. . . : . . . . 
. . . : . . .  · . 
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Technical Forum 

Favorite 
Benchntarks and 
Other Progrants 

In the July 1 980 BYTE, Carl Helmers wrote a Technical 
Forum entitled "Some More on Performance Evaluation" 
(page 216), in which he requested readers to send in 
benchmark routines that are "appropriate to the typical 
language and operating-system environment of the con
temporary small computer. " The following submission 
from David I Wilcox, of Mansfield, Pennsylvania, is one 
of the most noteworthy. 

While in college, I was shown a simple way to calculate 
the number of decimal digits a computer retains in its in
ternal representation of floating-point numbers. If: 

A = 1 . /3 .  
then, by computing: 

abs(loglo(abs(l . - (A + A +  A))) )  

HOW TO START A 
COMPUTER BUSINESS 

"Co m puter Bus iness O pportun it ies 1 981 " 
annual report covers the best moneymaking 
ventures - consulting, software packages, 
dealersh ips, systems houses, services, 
repping, maintenance, vertical markets and 
m uch more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing ,  marketing , competing with bigg ies, 
di rectory of services and self-help sources, going part-time 
to ful l-time. Nowhere u nder one cover is a better industry 
perspective for self-employment plann ing .  Contents from 
key back-articles of "Computer Opportunies," the entre
preneur's newsletter since 1 978, "Low Capital Computer 
Business Guide" ( 1 0 ,000 copies sold ) ,  and cont inuous 
research from our field semi nars. Over 200 pages ring
bound ,  $65.00, check,  Visa, Mastercharge, or  written com
pany P.O. 30 day refund g uarantee. 

DATASEARCH INCORPORATED 
4954 William Arnold Road I Dept. E 

Memphis, Tennessee 381 1 7  

For faster service o n  credit card orders, phone 901/761-9090 
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the number of digits of accuracy is obtained. 
The choice of 1 . /3 .  is deliberate because it is an in

finitely repeating rational number in the binary-number 
system. Therefore, a difference between 1 .  and the sum 
A + A +  A must exist in any attempt to represent 1 . /3 .  
with a finite number of  bits. 

If the machine does not have the common logarithm 
function available, then cornpute: 

1 . / (abs(l . -··(A + A +  A)) )  

The number of  digits of  accuracy is  approximq�ely the 
exponent of the result expressed in scientific notation. 
Better yet, use a calculator or math tables to find the 
common logarithm of the result. 

The number of digits of accuracy available generally 
depends on both the machine and the language. This 
method offers

· 
a quick, in-the-store check of the actual 

number of digits used by a given system to represent 
floating-point numbers. 

However, other letters we received bearing the 
"Favorite Benchmarks" title contained still more pro
grams written in Pascal or BASIC that shaved minutes or 
seconds from the prime-number-generating program used 
as a benchmark in Carl Helmers's article. Although we 
appreciate the attempt at participation represented by 
these letters, they missed the point expressed by Carl 
Helmers in that article: " . . .  the goal of the exercise was 
not to code the most efficient algorithm. It was, rather, to 
code an algorithm that takes a measurable amount of 
time while performing a certain group of calculations. " 
The same algorithm (preferably embedded in a common 
computer language) can then be run on several computers 
and the times compared as performance indices of the 
respective language/machine combinations. 

For example, the benchmark given by David Wilcox, 
above, resu'lts in a number (calculated in this case, not 
timed with a stopwatch) that can be used to compare, 
say, an Atari 400 with a Commo(:iore PET; the com
parison being made is one of digits of accuracy. 

One prime-number-generating benchmark sent to us 
gave two times, one for execution of the prpgram using a 
video terminal and another using a printer. In my opin
ion, such a benchmark confuses the issue under con
sideration (computer speed in generating a given set of 
prime numbers). Unless a benchmark is trying to measure 
the efficiency of a given computer in displaying numbers, 
the interval being timed shou'Id end as soon as the first 
display is printed. This assumes, as was done in the 
prime-number benchmark, that all results are stored and 
the printing is done after the computation being 
measured has. finished. In fact, I sometimes bracket the 
part of the program being measured with print statements 
that say BEGIN TIMING and END TIMING. This allows 
me to isolate the function being evaluated . . . . GW• 
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I EEE-488 TO TRS-80* I NTERFACE 
Everything needed t o  a d d  powerful BAS I C  GPIB-488 
controller capabi lity to TRS-80 Model 1 or 3, level 2 or 
DOS with a minimum of 1 6K .  

MODEL 488·808 
For Model 1 Operation 

• 

MODEL 488·80C 
For Model 3 Operation 

Price of M odel 488-80B or 488-80C $245. 
+ sh ipping, insurance & tax 

O ptional Relocatable Machine level GPIB Driver 
for Assembler level Programming-$35 .00 
WHEN ORDERING SPECIFY DISK OR TA PE 

SCIENTIFIC ENGINEERING LABO RATO RIES 
1 1  Nei l  Drive o Old Bethpage, N Y  1 1 804 

Telephone: ( 5 1 6) 694-3205 
· Trademark of Tandy Corp. 
There is no affiliation between Scientific Engineering Laboratories and 
Tandy Corp. or Radio Shack. 

t-R�E:;;,� _-;A� �LI�S ��T -:-m;;;e:= R�E�� :RAC7T UiiLmEs -:-R:cEr7om-;;e-:: ;:cE�ofiTs �R�TljTILiiiE� RAcEi'7o;t� - • 
0 � � HARD DISK MULTIPLEXOR WITH 1 0  MEG HARD DISK * * NEW * * DISCAT (32K 1 ·drive Min)  Mod l , l l l $50.00 � 
:£ FOR THE TRS-80* Mod I I  This comprehensive Diskette Cataloguing/ Indexing utility allows t h e  user t o  keep 0 
� NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!!  track of thousands of programs in a categorized library. Machine language program � 
� o Allows up to 4 Mod I f ' s  to connect to a single controller _ up to 4 hard disk 

works with all TRSDOS and NEWDOS versions. Files include program names and 1 
;!. drives per controller. Users may access the same file simultaneously (first-come 

extensions, program length, diskette numbers, front and back, and diskette free space. � 
t! first-served).  * * NEW * * 8 � • Uses Cameo controller and standard t O-megabyte cartridge (hard) disk drives KFS-80 (1 -drive 32K M in - Mod II 64K) Mod I, Ill $1 00.00; Mod I I  $175.00 =i 
1 along with RACET Hard/Soft Disk System (HSD) software. The keyed file system provides keyed and sequential access to multiple files. Provides ;::: 

:n o Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation the programmer with a powp,rful disk handling facility for development of data base =< 
;:: supported applications. Binary tree index system provides rapid access to file records. (li � • Gompatible with your existing TRSDOS programs' All BASIC statements * * NEW * * I 

� are identical. MAILLIST ( 1 -drive 32K Min - Mod II 64K) Mod I ,  Ill $75.00; Mod I I  $150.00 � () • A single file may be as large as one disk. Alternate mode allows 24-million This !SAM-based maillist minimizes disk access times. Four keys - no separate 8 � • �:��u�eecso�����a1e�t�i�:�t� ������a
a
b�� t�o;�� le

H
t����a

E
n1o� o��i:��ie deletions, ��� i��er�ufJ��)fo�:d���o�ig ;g�e

e
s���m3�������

a�e 
s����-d

�� to 30 attributes. Mask � 
"' HOGS directory catalog system, and Hard Disk Superzap. FORMAT util ity ll � �����d

e
�� options for specifying sectors/gran, platters/drive. logical disk Lj,tp��� :_�

d
L:����i;�

i
�� -

t�ri�:r�:��oncurrent printing while �u
o�n:n$g7���� � 

ti:i HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 application program. The . spooler and despooler obtain print jobs from queues , 
� maintained by the system as print files are generated. LPSPOOL supports both i!) a: Call for multiuser pricing. Dealers call for OEM pricing. parallel and serial printers. � ! INFINITE BASIC {Mod I & I l l  Tape or Disk) Mod I $50.00, Mod I l l  $60.00 UTILITY PACKAGE {Mod I I  64K) $150.00 � � Extends Level I I  BASIC with complete MATRIX functions and 50 more string Important enhancements to the Mod 1 1 .  The file recovery capabilities alone will pay � � functions. Includes RACET machine language sorts! Sort 1 000 elements in 9 for the package in even one application! Fully documented in 1 24 page manual! 1 8 seconds! !  Select only functions you want to optimize memory usage. XH IT, XGAT, X COPY and SUPERZAP are used to reconstruct or recover date from , 
t;; INFINITE BUSINESS (Requires Infinite BASIC) Mod I & I l l $30.00 bad diskettes! XCOPY provides multi-file copies, 'Wild-card' mask select, absolute i!; 
� Complete printer pagination controls - auto headers, footers, page numbers. sector mode and other features. SUPERZAP allows examine/change any sector on � a: 

Packed decimal arithmetic - 1 27 digit accuracy + ,  - ,  •, 1. Binary search diskette include track-0. and absolute disk backup/copy with 1/0 recovery. OCS =i J of sorted and u nsorted arrays. Has� codes. builds consolidated directories from multiple diskettes into a single display or � 
w BASIC CROSS REFERENCE UTILITY (Mod 11 54K) $50.00 l isting sorted by disk name or file name plus more. Change Disk I D  with OISKID. ;;; 

§ SEEK and FIND functions for variables, Line Numbers , Strings, Keywords. 'All ' XCREATE preallocates files and sets ' LOF' to end to speed disk accesses. DEBUG I I  j 
§ options available for l ine numbers and variables. Load from BASIC _ Call with adds single step, trace, subroutine call ing, program looping, dynamic disassembly 

, t;; ' CTRL 'R . Outout to screen or printer! and more ! !  ;; 
� DSM Mod 1 $75.00, Mod 1 1 $150.00,  Mod 1 1 1 $90.00 DEVELOPMENT PACKAGE (Mod II 64K) $125.00 � 
a: 

Disk Sort/Merge for RANDOM fi les. All machine language stand-alone package for Includes RACET machine language SU PERZAP, Apparat Disassembler, and Model g 
t sorting speed. Establish sort specification in simple BASIC command File. Execute II . interface to the M'c, osoft ' Editor AssP.mbler Plus' software packaQe including -5 

� lrom DOS. Only operator action to sort is to change diskettes when requested! uploading services and oatches for Disk 1/0 .  � RACET ..,3 " 
:5 Handles multiple diskette files! Super fast SOrt times - improved diSK 1/0 times �HECK, VISA, M/C, C.O.D., PURCHASE ORDER E COMPUTES ""3 � � make this the 1astest Disk Sort/Merge available on your TRS. TELEPHONE ORDERS ACCEPTED 1714' 637"5016 1 330 N. Glassel Suite ' M '  
w . . . . "TRS-80 I S  A REGISTERED TRADEMARK Q CA 

'
92665 

"' 
� ( Mod I Mm 32K 2-dnve system. Mod II 64K 1 -dnve. Mod 1 1 1 32K 1 -dnve) OF TANOY CORPORATION 

range, » 
c;_ ��O�S ��T��E�R:£E��te� ��O.!!r.S �2T�L�S.;;_ R�E�m�e� �E�O� �A�T �L�S� A�E�m!!!.te!_;" -
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The Epson 
MX-80 

$499 
''At Microhouse, vve treat our custotners like fatnily . . .  '' 

Software 
0 WORDSTAR The premier word pro

cessing software from MicroPro 
. . . . . . $495. 00 $322/$40 

0 MAILMERGE option for wordstar 2 .X 
. $ 1 50.00 $ 1 1 0/$25 

0 WORDMASTER by MicroPro. 
. . . . . . . . .  $ 1 50.00 $ 1 1 9/$25 

0 SUPERSORT I by MicroPro. Can be 
used as a stand-alone program or can 
be linked to programs with a Microsoft 
formal. . .  $250. 00 $1 89/$25 

0 SUPERSORT I I  A sland·alone·only ver-
sion of above. $200.00 $1 65/$25 

0 DATASTAR by MicroPro. 
$350.00 $269/$35 

11 dBASE II, the assembly-language re
lational Database Management System 
for CPJM!l No need for host language. 
Handles up to 65.000 records (up to 
32 fields of 1 K each). English-like com· 
mands. Report generator with user-de
finable full-screen operation. Will read 
exisling ASCII files. S 700 $628/$20 

rt SPELLGUARD checks 20 pages of 
copy for spelling mistakes and typos in 
less than a minute. Can be used with 
many CP/M '1 word processors (inclu· 
ding WordStar) . Lets operator review 
wcrds it judges as potential errors. Oper· 
ator may then change the suspect word 
or add it lo SPELLGUARD·s 20.000 
word dictionary (dictionary size limited 
only by disk space) . .  $295 S230/S20 

0 BASIC 80 by Micro. Version 5.2 and 
4.5 1  included . . . $350.00 $299/$30 

0 BASIC COMPILER by Microsoft. lan· 
guage compatible with MBASIC. In
cludes MACAO 80 assembler 

. .  $395.00 $3301$30 

n muStMP/muMATH by Microsoft. 
muSIMP is a fast. efficient interpreter 
for sophisticated mathematical functions 
of up to 6 1 1  digits. muMATH is a pack· 
age ot programs written in muSIMP. 
Requires 40K. . $250.00 $225/$25 

CPIM is a registered trademark of Digital 
Research 
UNIX is a registered trademark of Bell l.Libs 
APPLE is a registered trademark of 
Apple Computers. 

CALL OR WRITE FOR FREE CATALOG 
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n TCS/Atlanta INTERACTIVE AC· 
COUNTING SYSTEM for small busin· 
esses. New release. Each package 
can be used alone or post automatic
ally to the General Ledger. Available 
in compiled version (no support tan· 
quage needed) or in source (MBASIC 
required). Needs 48K RAM. 1 32-col. 
printer. 24x80 CAT and CP/M '  

COMPARE AT UP TO $530/pkg. 
GENERAL LEDGER $75/$25 

ACCOUNTS RECEIVABLE . . $75/$25 
ACCOUNTS PAYABLE . $75/$25 
PAYROLL . . . . . . . .  $75/$25 
ALL FOUR . . . $259/$90 
SAMPLE PRINTOUT BOOK of ALL 
m� . . � 5  

r '  COMPILED VERSION$-{ run 3· 1 0  times 
faster than interpretive version) 
Each package $79/$25 
All four $269/$90 

We will attempt to meet or beat 
any advertised price! 

n STRUCTURED SYSTEMS ACCOUN
TING SYSTEM {Requires CBASIC2, 
2 disk drives. 24x80 CRT. 1 32-column 
width printer) . LIST: $1 250.00 each 
GENERAL LEDGER . .  $699/$40 
ACCOUNTS RECEIVABLE . . $6991$40 
ACCOUNTS PAYABLE . $699/$40 
PAYROLL . . $699/$40 
INVENTORY $337/$40 

0 EDIT 80 by Microsoft. 
. . . . . . .  $ 1 20.00$82/$20 

0 TEXTWRITER Ill by Organic So/Jware. 
$ 1 2 5.00 $1 1 0/$20 

0 LETIERIGHT by Structured Syslems. 
. . $200.00 $1 35/$20 

n DATEBOOK by Organic Software. 
. . .  $295.00 $2581$25 

Software Manual 
List & Manual/Only 

0 COBOL 80 Compiler by Microsoft. 
$ 750.00 $640/$30 

0 MSORT by Microsoft. . $1 38/$15 
0 COBOL 80 w/MSORT. Saving by 

buying both at the same time. $7591$40 
0 Whltesmllh's "C" COMPILER. Con· 

forms to full UNIX® version 7 C tan· 
guage. .  . $530.00 CALU$30 

0 STACKWORKS FORTH. For Z80 or 
8080 CPU (specify). Supplied in source. 
Assembler included. $ 1 75.00$1 251$30 

0 FORTRAN 80 by Microsoft. 
$500.00 $3901$30 

0 MACRO 80 by Microsoft. Assembler 
for 8080 and Z80S200.00 $1 40/$20 

0 PASCAUM compiler by SORCIM. Full 
Wi1h implementa�on. Produces P-code. 

. . $ 1 75. 00 $1 39/$20 
0 PASCAUZ compiler by ITHACA INTER· 

SYSTEMS. Produces Z80 native as· 
sembly code. . $395.00 $359/$30 

Apple 
n VISICALC-The electronic worksheet 

Performs all arithmetic functions. net 
present value. and transcendental func
tions and instantly displays results 
where you want them. 

$ 1 50. 00 $107.00 
r1 CCA DATA MANAGEMENT SYSTEM 

Stores and retrieves information in a 
way which lends itself to ··row and col· 
umn" storage. retrieval and analysis. 
Includes $1 30 page manual. 

$99.50 $74.00 
r· DESKTOP PLAN-Apple Dosk 

$99. 50 $74.00 
n GAMES-lor Applesofl Disk: Gammon 

Gambler. Checker King. Microchess or 
Bridge Partner $24. 94 ea. S19.20 ea. 

11 VITAFACTS-A package of six pro· 
grams designed to present straightfor· 
ward up·lo·date medical !acts in a way 
that is lun and effective Approved by 
the Canadian College of Family Physi· 
c1ans. Growing Up (Adolescence). 
Talking About Sex. Drinking & Oruqs. 
Birth Control. Your Blood Pressure. 
Heart Attack. $ 1 1 9. 70 $89.95 

PRICES AND SPECIFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE 
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Book Reviews 

Travels in 
Computerland, or 
I ncompatibilities & 
I nterfaces 
by Ben Ross Schneider J r  
Reading MA: 
Addison-Wesley 
Publ ishing Company 

1974, Softcover, $6 .50 
Reviewed by 
Jonathan Jacky 
6 5 5 1 5th Ave NE 
Seattle WA 98 1 1 5  

How many seemingly im
practical projects have been 
at tempted only because 
someone thought, 'That 
should be a trivial exercise for 
a computer"? So it seemed to 
theater historian Ben Ross 
Schneider Jr, when he pro
posed organizing a data base 
from The London Stage, an 
eleven-volume, 8000-page 
calendar of eighteenth
century theater perfor
mances. As Schneider envi
sioned, "It would be like hav
ing an index to every kind of 
thing in the book, only the 
computer would even tum 
the pages and take notes for 
you . "  

A s  h e  became involved in 
the project, Schneider soon 
realized that what is con
ceivable for the computer is 
sometimes not easily ac
complished. He learned that 
the system which saves the 
scholar months of repetitive 
clerical work may well re
quire several times that much 
effort  t o  get  running .  
Schneider recounts his ex
perience in Travels in Com
puter/and, an entertaining 
book that gives a true-to-life 
case study illustrating infor
mation-retrieval techniques .  
It  is  the best account of  an 
ambitious computing project 
I have read. 

Schneider describes the 
problems of creating a com
puter-accessible data base 
from source text intended for 
human readers. He intended 
his data bank to produce, for 



example, listings of every role 
an actor played during his 
career. That meant sorting all 
the entries in The London 
Stage by actor-but The Lon
don Stage was not arranged 
by actor; it consisted of 
theater programs arranged 
chronologically. Each pro
gram included many items: 
titles, roles, actors. . .  To 
enable the computer to iden
tify each item, they must be 
clearly delimited and follow 
each other in undeviating 
order. 

Schneider believed that the 
syntax and typography of 
The London Stage satisfied 
these conditions, but pro
grammer Will Daland recog
nized otherwise: 'Too much 
variation,"  he explained. "A 
computer can't tolerate as 
much a m b i g u i t y  as a 
human. . .  The human being 
uses an immense store of ex
perience to resolve am
biguities." 

So they faced the mam
moth task of recopying the 
entire text to better reveal its 
contents to the machine. 

"The structure of The Lon
don Stage, which we had to 
describe before we could 
analyze it by machine, con
tinually evaded us .  To 
retrieve what was in it we had 
to know what kinds of things 
were in it and how this infor
mation was arranged. It was 
like nature itself. We always 
thought we knew more about 
it than we actually did." 

Eventually they found the 
precise form in which the text 
would be presented to the 
computer, but only after 
Schneider learned to view his 
specialty from a new perspec
tive. At one point he was 
startled when Daland, in try
ing to allow for all con
ceivable possibilities, sug
gested a plausible variation in 
eighteenth-century casting 
practices that had never oc
curred to Schneider. He 
recalls: 'This episode is an ex
ample of how computer 
methods, by imposing logic, 
increase one's comprehension 
of one's subject. And that is 

Microhouse 
Introductory 
Special: 

The New 
ADDS Viewpoint 

Video Terminal 
Features a detachable Tektronics·made key· 
board with keypad. Function keys. 
Reverse video, half·intensity, underlining by 
f ields. Printer port. ADDS quality construction . $649 

'' . . .  vvhy not join the Microhouse fa111ily?'' � Stveb&f � 

Hardware 
n EPSON MXBO DOT MATRIC PRINTER 

with its ingenious removable printhead. 
bidirectional and logic-seeking. adjust· 
able tractor. fine print Quality and stan
dard features make this a real bargain. 
Parallel intertace . . $645.00 $499.00 

0 SERIAL or IEEE 488 INTERFACE for 
the MX80 . $55.00 $43.70 

n APPLE INTERFACE CARD for the 
MX80 (when ordered with the MXBO) 

585. 00 $68.75 

[I TRS.BO EXPANSION CABLE. 
(for MX 80) . . . . .  $35.00 $30.60 

[) APPLE CABLE . 
(for MX 80) 

. $25. 00 $21.90 

0 EPSON MX70, plain-Jane version of 
the MX80. Monodirectional. 80 cps, 
Graftrax II Graphics included. Adjust
able tractor. Parallel version only. 

. . .  $450 $378.00 

n DIABLO 630 RO PRINTER uses plas· 
tic and metal print wheels. Fewer 
working parts mean less down time. 
Speed: 40 cps bidirectional. logic
seeking. $ 2 1 8 5. 00 $1 999.00 

0 IDS PAPER TIGER 560. the t 5 .. tiger. 
1 50 cps, bidirectional, logic-seeking, 
9-wire staggered printhead. Fixed & 
proportional text. automatic text justifi
cation. Up to 220 col. Parallel & serial 
intertaces. . . . . .  $ 1 695 $1464 

n IDS PAPER TIGER 460. 
. 5 1 295. 00 $1 072.00 

0 C. tTOH STARWRITER I leHer quality 
printer. Uses Diablo printwheel and rib
bons. 25 cps. Bidirectional logic
seeking. SeH·test. Friction feed. Parallel 
intertace. .  . . . .  $ 1 695 $1431 

r I C. ITOH STARWRITER 11-letter quality 
printer. similar to Starwriter I. but 45 
cps. Parallel Version. 

. $ 2 1 95.00 $1873.00 

0 STARWRITER I Serial version 
$ 1 960 $1 502 
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II ANADEX 9500 or 9501. 
5 1 4 3 7.00 $1 380.00 

n ANADEX DP8000 $995.00 $776.00 

0 CENTRONICS 704·1 . 
. .  $2280.00 $1 638.00 

0 CENTRONICS 737·1. 
$995.00 $770.50 

0 TELEVIOEO 950C, the newest . and 
smartest Televideo. All features of the 
920C plus detachable keyboard. 
smooth scrolling. split screen, graphics 
characters, 25th status line. 1 9.2 kilo
baud max speed, buffered aux. port. 

. . . . . . . . . . . . .  $ 1 1 9 5  $995 

We at Microhouse would like to 
thank you worldwide for your 
tremendous response to our  
wide range of discounted hard
ware and software. To serve 
you better, call or write us any· 
time for your hardware and soft
ware needs. If you don't see it, 
ask! 

C"l BIG DISCOUNTS ON DYNABYTE. 
CROMEMCO. NORTHSTAR AND IMS 
SYSTEMS. Call or write for prices! 

AUTO-CAT MODEM-by Novation. the 
newest and most sophisticated modem 
in the CAT series. Three transmit 
receive modes· automatic answer. 
manual answer. manual orig1nate. Full 
or half-duplex. 0-300 baud. Local and 
remote-loopback test modes Connects 
directly to a phone jack 

$249.00 $212.75 

D-CAT MODEM . $ 1 99.00 $1 56.00 

CAT MODEM . $ 1 89. 00 $146.00 

M •crohouse 
Price 

ALPHACOM SPRINTER 40-the tow· 
cost 40-column printer lor Apple and 
Atari . Variable speeds up to 240 lines 
per minute• Includes graphics capability 
and four rolls of paper. 
FOR APPLE • . . . .  $433.00 5333.00 
FOR A TARt. $372. 00 $286.00 

MPI BSG-The low-cost printer with 
both adjustable tractor and friction feed 
Dot addressable graphics for plott1ng. 
printing screen graphics. and drawing 
Illustrations. 1 00 cps bidirectional. logic
seeking . RS232 and parallel interlaces 
standard 5 799. 00 $688.85 

1 LINK 80-CPIM ' communica!IOns pro
gram allows transfer of files between 
systems which both have LINK 80 ul il· 
izing a high-level protocol for error 
checking Will also transfer files to and 
from other computers (micro to main· 
frame) not equipped with LINK 80 Will 
also let your micro act as a "dumb" ter
minal S 1 00. 00 S65.00 

Diskettes 
11 MAXELL 8"'  SINGLE·sided Double 

Density Diskettes (Box 1 0) . 
$ 5 7. 50 $43.75 

' 1 MAXELL 8"'  DOUBLE-sided Double 
Density Diskettes (Box 1 0) 

$87.50 $66.25 

l! MAXELL 5114" SINGLE·sided Double 
Density (Box 1 0) . $55. 50 $37.50 

r 1 MAX ELL S lf<� "  DOUBLE-sided Double 
Density !Box 1 0) . 582. 50 $62.50 

0 WABASH 8"' SINGLE-sided. single· 
density (Box 1 0) . $29. 5 1  $27.24 

0 WABASH 8" DOUBLE-sided. double
density (Box 1 0) . . . . . $49. 79 $45.96 

I I SCOTCH HEAD CLEANING DIS. 
KETTES includes two diskettes and 
bottle of cleaning solution. For single 
or double sided drives$30. 00 S20.70 

Microhouse 
PO BOX 498B 
BETHLEHEM . P A  1 80 1 6  
( 2 1 5) 868·8 2 1 9  
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ITTENTIDN DEALERS 
SUPERBRAIN & 

COMPUSTAR 
We're the Nation's largest distributor 
of l ntertec products to dealers. We 
offer hardware and software sup
port and our own version of 

lntertec's CARE® progra m, cal led Com pex. We sell 
Superbrains world-wide and Compustars in our region.  
Our prices a re the best! 

PRODUCTS 
•SUPERBRAIN • COMPUSTAR • HARD DISCS 

64k, O D  Models Models 10, 15, 20, 30, 40 10, 32 & 96 mb 

• INTERTUBE I l l  • EMULATOR 
Plus a full l ine of printers and peripheral equipment, including MPI, 
N EC, OUME, C. ltoh, Anadex, Tl, Vista and others. 

SERVICE 
Rapid turnaround o n  parts and module replacement, and repair i n  our 
trained service department. 

OEM 
We have the best prices on lntertec products to the OEM market, and 
we make available the same fast service on parts, modules and war
ranty repairs. 

SOFTWARE 
We're more than order-takers. Our software specialists stand  ready to 
give our dealer network the support you want and need to make you 
successful .  Our Superbrain software is the best and you'l l  l ike our 
prices. 

C M 
BASIC BASIC 

Accounts Receivable . . . . . . . .  X . . . . . . . .  X 
Accounts Payable . . . . . . . . . .  X . . . . . . . .  X 
General Ledger . .  , . . . . . . . . .  X . . . . . . . .  X 
Payroll . . . . . . . . . . . . . . . . . . .  X . . . . . . . .  X 
Restaurant Payroll . . . . . . . . . .  X 
Job Costing . . . . . . . . . . . . . . .  X . . . . . . . .  X 
Mai l ing List (NAD) . . . . . . . . . .  X . , . . . . . .  X 
Restaurant Menu Costing 

and Inventory . . . . . . . . . . . .  X 
Client Bil l ing . . . . . . . . . . . . . . .  X 
I nventory . . . . . . . . . .  , . . . . . .  X . . . . . . . .  X 

LANGUAGES 
C Basic 
M Basic 

Pascal (UCSD) 
Fortran 
Cobol 

UTILITY PROGRAMS 
Pearl, Cl Sort and Link BO 

WORD PROCESSING 
Magic Wand, Word Pro. 

Word Star. Data Star 

PEACHTREE SOFTWARE 
- BUY ONE PROGRAM 

OR ANY 
FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 
PHONE (206)453-9777 TELEX: 152 556 TAG � A Division of Computer Marketing Corporation 

�NTIRNATIDNAL 
11058 Main, Suite 125, Bel levue, WA 98004 
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why Will, who never studied 
it for an hour, could teach me 
something about theater 
history." 

The book vividly conveys 
the day-to-day feel of the 
project. The reader shares 
Schneider's dismay when, as 
deadlines approach and 
seemingly banal practical 
problems threaten to scuttle 
the project ,  the drama 
scholar must become a reluc
tant expert in the countless 
technical aspects of comput
ing. 

Because this work was 
done in the premicroproces
sor era (about ten years ago), 
some of the problems seem 
very dated; inestimable dif
ficulty resulted when ter
minals capable of producing 
lower-case characters proved 
to be unavailable. Other 
problems are perennially 
familiar; Schneider ruefully 
recalls the time invested in 
"persuading data-processing 
firms to meet declared stan
dards, and explaining to sales 
representatives what their 
products were . "  In a final, 
i r o n i c  twis t ,  humanis t  
Schneider realizes that his 
achievement is poorly ac
cepted and little understood 
by fellow scholars because he 
neglected to communicate ef
fectively with them. 

This book should be re
quired reading for anyone 
planning to apply a computer 
to an intricate real-world ac
tivity, be it business or 
research.  The nature of 
Schneider's project, his un
usual perspective and lively 
writing, and particularly his 
vivid characterizations and 
keen appreciation of the way 
personalities shape projects, 
recommend the book to those 
on the fringes of the com
puting world. Travels in 
Computer/and, or Incompati
b il ities & Interfaces is 
especially relevant to those 
technologically innocent peo
ple who think that computers 
are for doing math, and 
wonder how anyone could 
think a machine can help him 
appreciate a work of art. • 
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MAIL O R D E R  DISCO U NTS 

APPLE II PLUS 48K 

$ 1 , 1 75 
APPLE //1 CALL FOR PRICES 

ACCESSORIES 

DISK II DRIVE & CONTROLLER (DOS 3.3) . . . . 525 
DISK II DRIVE ONLY . . . . . . . . . . . . . . . . 455 
INTEGER BASIC FIRMWARE CARD . 149 
APPLESOFT II FIRMWARE CARD . . 149 
M&R SUP·A·MOD RF MODULATOR . . .  30 
CENTRONICS PAINTER INTERFACE CARD . 179 
HIGH-SPEED SERIAL INTERFACE CARD . . 145 
SSM AIO SERIAUPARALLEL I/0 CARD . . . . . .  185 
LANGUAGE SYSTEM WI PASCAL . . . . . . .  420 
DAN PA YMAR LOWER CASE ADAPTER . . . . .  45 

MICROSOFT Z·BO SOFTCARO SYSTEM . . . 290 
MICROSOFT 16K RAM CARD . .  . . . . .  169 
VIOEX 80 COLUMN BOARD & SWITCH . . . . .  330 
HAYES MICROMODEM I I . . 315 
LEEDEX 12'" B&W MONITOR . . . .  149 
SANYO 12'" GREEN MONITOR . . . 265 
SILENTYPE PRINTER WIINT. CARD . . . .  535 
EPSON MX-80 PRINTER . . . .  620 
MPI 88G PRINTER . . . .  695 
OUME SPRINT 5145 PAINTER . 2.550 

SOFTWARE 

APPLE DOS TOOLKIT . . .  65 APPLE FORTRAN . .  159 
APPLE PLOT . . . . . . .  60 APPLEWAITEA . 65 
TAX PLANNER . . . 99 DOW JONES PORTFOLIO EVALUATOR . .  . 45 
APPLE PILOT . . .  125 DOW JONES NEWS & QUOTES REPORTER . 85 
VISICALC . . .  1 1 9  T H E  CONTROLLER BUSINESS SYSTEM . . 5 1 5  
DESKTOP PLAN . . . . .  79 SUPER INVADER (DISK) . 23 
CCA DATA MANAGEMENT . . .  . .  85 BASF 51!• � DISKETTE (10) . 30 

TO ORDER: Please send cashier's check, money order or personal check (allow 1 0  
business days to clear). VISA a n d  Master Card credit card service add 2 % .  
American . Express credit card service a d d  5%. Shipping, handling a n d  insurance 
in U.S. add 3% (minimum $3). California residents add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to price change and availability. 
All equipment carries factory warranty. TELEX: 697 1 20 DATAMAX·SDG 

computc!r aga. 1nc. 
Authorized Apple Dealer & Service Center 

4688 CONVOY ST., SUITE 1 05, SAN D IEGO, CA 921 1 1  (714) 565·4062 

,------------------------------, 
I G ET YOUR DISKETIE HEADS ··coMPUTER ROOM CLEAN"' FOR 

Right now, we're offering you a special deal: Big savings 
on the cost of the u n ique  3M B rand D iskette Head 
Cleaning Kit . To get the deal ,  just buy one box of 10 
Scotch® Brand D iskettes at our regular price. So  you get 
reliable media plus the kit  that keeps you r  d iskette drive 
WOrking right. tNol yel ava1lable lor Burroughs Mtni·D1sk II. Vydec or 96 TPI Onves ) 

M I N IS Or MAXIS 
Same Price: 
10 For 534.50 

Cht•,•k!O. M.O . •  M C  anfl Vi!Oa 
At·rt·plf"fl. �o COD'!" 

F R E E  CATALOG 

P. 0. Box 327 
Center Valley, Pa. I 8034 

Phone (2 1 5) 439· 1 7 1 7  

Authorized Distributor 
Information Processing Products 3NI 

------------------------------� 
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Getting the best prices 
just became as easy 

as l-2-3. 
1 
2 
3 

Visic a / c ™  F o r a n y o n e  w h o  w o r k s w i t h  
n u m be r s .  The m ost u sefu l ,  versat i l e  p ro g ram 
y e t  d e s i g n e d  f o r  p e r s o n a l  a n d  b u s i n e s s  
com puting . List $150. S91t. 

Microsoft Z-Bo :• SoftCard TM E x p a n d s  t h e  
capab i l it ies o f  App le  w� .  al lows yo u t o  u s e  any 
Z-80 program and p rovides M icrosoft BAS I C .  

List $349 .  8275. 

Epson MX BOTM The t o p  o f  the l i n e  SO-co l u m n  
printer that d oes what even the most expensive 
p r i n t e rs c a n ' t  d o . U n i q u e d i s p o s a b l e  p r i n t  
head . List $645 . 8499. 

There·s no such thing as a . . second . . 1n this industry. So why pay inf lated 
pr�ces? Our huge volume/ low overhead means you can get what you ·ve waited 
lor now. Similar values on a wide variety o! computer-related 11ems . Send 
check.  MC or V1sa . Shippmg & handling: Visicalc or Z-80. add SS Epson sent 
C . O. D. PRICES E F FECTIVE THIS MONTH O N LY. WRITE FOR CATALOG . 

COM PU T E R  C O M PANY 
O F  AM E R I CA 

P.O. Box 9488, 7635 Fulton Avenue 
North Hollywood, CA 91 606 • (213) 999-6350 

"$99 umt •s lor Apple u S1m11ar low pr•ces tor units to use w1th otner computers 

• TRS-80 • APPLE 2 • ATARI • SCORCERER • "1:1 
!- rn 
1.1.1 -1 
c. • 
• -1 
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FREE CATALOG • 
!- > < over 150 Items -1 
• ORDER TOLL FREE � N 

1.1.1 (800) 327-7 172 • 
..l (I) c. IN FLORIDA (305) 862-69 17 (") � nul said 0 
• = (") 
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{X· venture al <llf),!,�� d 
( 305) 862-6917 

iii I N TER NAT I O N A L  A DIVISION OF SCOTT ADAMS, INC 
BOX 3435 e LONGWOOD, F L A .  32750 

Circle 9 on inquiry card. BYTE May 1981 383 



Ask BYTE 
Conducted by Steve Ciarcia 

Here's LED In 
Your Display 

Dear Steve, 
I enjoyed your article 

"Self-Refreshing LED Graph
ics Display" (October 1979 
BYTE, page 58), and think I 
can use such an output dis
play. My present system is a 
KIM-1 computer with an 
8 K-byte memory board. I 
use the KIM-1's keypad and 
LED display for input and 
output, but I'm having dif
ficulty expanding the display 
board. 

Your design is an 8 by 16 
display, but I would like to 
expand that to 8 by 64; then I 
could have a small amount of 
alphanumerics and graphics. 

Near the end of your arti
cle, you mentioned that to 

expand on your design, sim
ply add more memory and 
column decoders. Please be 
more specific. Would I have 
to use six address lines, and 
spread this out over four 
74154 1-of-16 decoders? I 
assume a total of eight 7489 
memory devices would be 
needed. How do I tie this 
stuff together? Would this af
fect the refresh and scan 
rates? Could I substitute LS
type logic circuits in your de
sign? 
Charlie Timbers 

There are several ways to 
expand the basic 8 by 16 dis
play into an 8 by 64. The 
easiest thing to do is to make 
four of the basic units, then 
change the addressing to be 

Model EP-2A-87 

EPROM Programmer 
NEW - CRT ENTRY MODE 

The Model EP -2A-87 
EPROM Programmer has an 
RS-232 compatible interface 
and includes a 2K or 4K 
buffer. During the ON-LINE 
mode, another computer 
can down-load to the buffer. 
Only two easy-to-implement 
commands are available to 
an external computer. (Load 

buffer and read buffer.) 
In the OFF-LINE mode, the EP-2A-87 will program, verify, test 

buffer, and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
that programming is correct. Power requirements are 1 15 VAC 
50/60 Hertz at 15 watts. 
Part No. 
EP-2A-87- 1 
EP-2A-87-2 

PM-0 
PM-1 
PM-2 
PM-3 
PM-4 
PM-5 
PM-6 
PM-7 
PM-8 

Description 
Programmer with 2K buffer 
Programmer with 4K buffer 
Non standard voltage option (220 v. 240 v. 100 vi . 
Personality Module. programs TMS 2708 . 
Personality module. programs 2708 
Personality module. programs 2732 
Personality module. programs TMS 2716 
Personality module. programs TMS 2532 . 
Personality module, programs 2716. TMS 2516 
Personality module. programs 2704 
Personality module. programs 2758. TMS 2508 
Personality module. programs Motorola MCM68764 

Price 
$575.00 

650.00 
15.00 
1 8.00 
1 8.00 
34.00 
26.00 
34.00 
18.00 
18.00 
18.00 
36.00 

Optimal Technology, Inc. Blue Wood 127 Earlysville, Virginia 22936 
Phone (804) �73-5482 
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four blocks of sixteen, for a 
total of sixty-four 8-bit out
put ports. To accomplish 
this, the address decoding 
presently done by ICl and 
IC2 must be changed. Figures 

la and l b  should help. 
. 
You can use LS TTL (tran

sistor-transistor logic) devices 
for those integrated circuits 
that have an equivalent. 
Some don't . . . .  Steve 

Figure 1 

A7 

r------, 
I 

I C 2  I 
I I 
I 5 · I 
I 
I 

(la) 

A 5 -----------"13 B 
A 4 _______ _.1.,3 A 

15 14 
7 4 155 

BANK  3} 
BANK 2 I N  PLACE OF 

FORMER 
BANK 1 I C 1  P I N  B 
BANK 0 

A 2 ----------------? 
A 3  } A 1 ---------------7 ��N��L 

A 0 ---------------7 

BANK 3 

\ B BY 16 
.. I 

(lb) 

BANK 2 

\ B BY 16 
� I 

BANK 1 

\ B BY 16 

I 

BANK 0 

B BY 16 \ I A O - A3 
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R030i:IC) j}<:c 
� 

The Annual 1 981 

ROBOTICS INDUSTRY 
DIRECTORY 

The Directory contains comprehensive 
l istings of: 

• Robot Com pan ies that manufactu re com
p lete systems 

• Related Man ufactu rers of robot mod u les 
and components 

• I nst i tut ions, laboratories,  and u n iversit ies 
perform ing  research re lated to Ro botics 

• Consu l t ing f i rms with expert ise i n  the f ie ld 

Each entry wi l l consist o f  a brief description o f  t h e  product l ine. 
activity, service. etc . .  with the name. address. and phone nu mber of 
a knowledgeable representative. 

Who needs the R obotics I ndustry D irectory? 

• Engineering Personnel: technical proposal preparation. 
technology surveys, systems integration, cost est imation. 
• Management: consult ing services. feasibi l ity studies, i n 
house requirements. • Procurements: b i d  package prep
aration. general equipment specif ication, sources, costing. 
• Marketing: product planning, market surveys, sales pro
jections, competitive appraisal .  

Order Today - Only $24.95 
( C a n ad a  $26.45 US,  othe r  Fore ign  $31 .45 US) 

Robotics Industry Directory, PO Box 372, Tujunga, CA 91042 

A P P L E  

SCIENTIFIC PLOTTER 
f(M .. !;III•TUQ( 

-·�-· . 6 .J 
. ..  . z  
. z  . 1  

N EW!  
YISICHART TM 
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G RA P H I CS 

'\ .. .· '· CURVE FITTER 
!\ . . r� ''A\" , :b' .. --. . 

/Y ! VI \. \/\V (' 
, . . . . . ·:. 

v ..... '\.; 0 • • • • 

� E if: E1 E�:-Ei ' _ ./.. · ... /· ' ·.\, 

FOR LABS 
BY PAU L K. WAR M E  

SCIENTIFIC PLOTTER 48K APPLE I I + ,  $25 
Draws professional·looking graphs of your data. EASIER,  FASTER, N EATER 
and more ACCURATE than handplott ing .  You choose data format, length and 
position of axes, 20 symbols. error bars, labels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk wi th  30-PAGE MAN UAL. 

CURVE FITTER 48K APPLE I I + ,  $35 
Selects the best curve to lit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types) , LEAST SQUARES FIT (3 types), EVALUATE 
UN KNOWNS from f i t ted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL. 

VISICHART 
TM 

48K APPLE II + ,  $75 
NEW tools for lab data management. FAST plots of 4 data sets with SCROLL· 
lNG in 4 directions, ZOOM scal ing on X and Y axes, 2 types of graphic CUR
SORS and on-screen STATUS REPORT. PLOTS AID I N PUT while sampling. 
ADD, SUBTRACT, M U L T I P LY, D I V I D E .  I N TEG RATE, D I F F E R ENTIATE.  
AVERAGE or NORMALIZE data sets with S I M PLE COMMAN DS. Ideal lor spec· 
tra, chromatograms. rate curves, etc. Includes SAMPLE DATA on disk with 

28-PAGE MANUAL. 

SPECIAL! Al l 3 programs on one disk,  only $ 1 20. Since each program uses the 
same data format on disk, data may be shared. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information. ask for F R EE brochure or send $5 for any 
manual ($12  for al l  3).  deductible with purchase. Add $1 .50 shipping on al l  
orders. For fastest service, cal l  in  your VISA or Master Card order. 

• m• I NT E RACTIVE M I C ROWARE, I N C. IWI P.O. Box 771 , Dept. B State College, P A  1 6801 
CALL (814) 238·8294 for I M M EDIATE ACTION 

A REFU R BISHED "SELECTRIC" ASCI I  TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 841 1/0 terminal. 
Now available from dealers nationwide. 

Demand for our AJ 841 1 /0 computer terminal has 
been g reat. And now it's getti ng even g reater. So call your 
local computer shop dealer right away. Supply is l imited ! 
You may never have another opportunity l ike this one to buy 
your own professional terminal. 

'Suggested retail price 

Circle 25 on Inquiry card. 

The AJ 841 features : 
• Serial RS-232 interface 
• ASCI I  code 
• 14.9 cps printout 
• High qual ity Selectric printing 
• Heavy-duty Selectric mechanism 
• Off-l ine use as typewriter 
• Documentation included 
• 30-day warranty on parts and labor (details available 

on request) 

Call toll-free now 
For location of your nearest AJ dealer, call toll-free: 

800 I 538-9721 
Cal ifornia residents call col lect 408/263-8520, Extension 263. 
Available only in the conlinental United States 

!:� ANDERSON 
W JACOBSON 
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. . l 
DUAL SERIAL/PARALLEL CARD�J ! As with the Dual Serial Card-1 
(above), the Dual S�riai/Pa.ra!lel-1 provides Apple users with simultaneous 
use of one full serial port ana one pcirallel port. Both ports strapable for 
any Apple peripheral slot. . Fuliy qompatible \vith all Apple. and Softcard ; , 
(CP/M) software. Drivers for serial interface and Centronics parallel . . •  

' 

i nterface are contained in modifiable( industry standard . EPROM: Serial 
port is configured like DSCq . . . ·> ·. · . Order:· PP�DSP-1 @ $1 89�00 each. ' 

MEMORY EXPANSION MODULi::-1) Expand your Apple i l ( 1 l to a fuii 64K 
RAM system with highestquality 1 6K dynamic RAMS .. Fully buffered to 

· provide reliable operatior:i:;.-: even witt lfully loqded Appies. Total compati-
.· bility with Microsoft Softcard(2lfCP/M(:ll.aiid aii Apple software:' Supplied • ; · · complete with •installation instrudions and test program: 

· 

v . · ·
·
.··· • -, ·> · .. : . • .. < . . . · i · .  . . . · 

.. · . · ; · order: PP-MEM-1 @ $1 49.'50 each. '-

. . • . . •• PASCAL MT+ MEM
·
�.1 . A m�dlilar native Z-80. code Pascal compiler. 

. 
· ISO standard. Includes a MEM� 1 (det(liled"above}: Have a full Pascal · 

··· . compiler at half the Apple price: Hequires a l'y1icrosoft .Softcard(2l and tWo 
,. disk drives. Note that the Pascal MT+ alone is: normally $250.00: · 

• 
.. 

. 
. ·. 

. 
O�det: .PP.-PMT-1 . @ $299.00 each. 

· ·1 sK RAM ADD-ON KiTS. For TRSc86 ancJ A�ple'f lf1 l. Eight (8) full-
· 

� specification industry standard 1 6K .RAMs; These .are not seconds. 
Order: PP"RAK-1 6 @  $29.00 each. 

All Prometheus boards are completely tested and burned-in prior to shipment. 
One-year warrar;lly covers parts and labor. MONEY BACK GUARANTEE: Order 
now without 'risk. Boards m?y be returned, in  good condition, after up to 1 0  days 

'of trial for a full and prompt cash refund. California : add 6% tax; BART Counties, 
6Y2%. Orders under $1 50, add $3.00 postage, for handling charge. 

· Freight allowed on orders over $ 1 50 . . . Dealer inquiries invited. 1 1 1•11'1��· Quantity discounts available. : � -v/S4 
. llw PROMETHEUS 

PROMETHEUS PRODUCTS INCORPORATED 
4509 Thompson Ct. • Fremont, CA 94538 • (41 5) 791 -0266 

Registered Trade Marks: (1) Apple Com�uters, Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc. 

.. �. 
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O ne Shall Be Two 

Dear Steve, 
We use Maxell MOl single

sided 5-inch floppy disks on 
our Apple II .  We noticed that 
the disks have a head-access 
slot on both sides, so we 
decided to experiment.  We 
cut a write-enable notch on 
the opposite edge, and, to 
our surprise, we were able to 
write a full 16 sectors on the 
other side of a single-sided 
disk . A scan of the disk 
showed the written data to be 
in good shape and no phys
ically damaged areas. So, 
what is the difference be
tween single-sided and dou
ble-sided disks-and why 
purchase a double-sided disk 
at the extra cost? 
Michael Berch 
John Oswalt 
Berkeley CA 

The answer to your ques
tion involves how disks are 
manufactured and tested, 
rather than any physical dif
ference between them. Both 
sides of a disk are usually 
capable of data storage, but, 
on a single-sided disk, only 
one is guaranteed. 

When a disk is made, it is 
tested for data retention. This 
means writing data (usually 
at a higher density than you 
will ultimately use) onto the 
disk and reading it back. If 
all goes well, the disk is cer
tified. On double-sided disks, 
both sides are checked and 
certified. 

As a matter of economics, 
some manufacturers do not 
bother to check more than 
what is required to meet pro
duction schedules. For exam
ple, if 1 00, 000 disks are made 
and 10,000 must be certified 
as double sided, the manufac
turer may stop testing both 
sides after getting 10, 000 
good ones. This often re
quires checking 15, 000 disks 
to get the 10,000 that pass. 
Most often, the 5000 rejects 
end up in the single-sided 



Circle 261 on inquiry card. 

opens 
new files! 

© M1c roTech E)(ports 1980 

disk ulilities you can read and write 
IBM 3740 and DEC RT-1 1  single density formatted diskettes on your 
CP/M® syslem. 

REFORMATTER enables you to access large syslem databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M <--> IBM. MPIM is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati
bility Guides available. 

Each program $195.00 from stock. Specify CP/M ++ IBM or 
CP/M ....., DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave. ,  Suite 2, Palo Alto, CA 9430\ D Tel: 415/324-91 14 0 TWX: 
910-370-7457 MUH-AITOS D Dealer and OEM discounts available . 
-
- CP/M® is a registered trademark of Digital Research. • 

Circle 354 on Inquiry card. 

Circle 1 78 on inquiry card. 

CA LL IN 
Y O UR ORDER N O W !  

(61 7 )  373-1 599 
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ENTREPRENEURS 
NEEDED MORE THAN EVER IN  T H E  M ICRO

COMPUTER INDUSTRY. 

T h e  shortage of knowledgeable dealers/d istributors i s  the # 1  problem of m i crocomputer 
manu facturers. Over 300 new systems houses will go into business this year. but the n u mber 
fal ls short of the 1 200 needed. I t  is estimated that the nationwide shortage of consultants wil l  be 
over 3000 by 1 981 . The HOW TO manu als by Essex Publ ishing are your best g uide to start 
participating in  the continued microcomputer boom . 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edit io n .  March 1 980 

Written by the founder of a successful systems house. this 
fact-f i l l e d  220-page manual covers v i rt u a l l y  a l l  aspects of 
starting and operating a small  systems company. It is abundant 
with useful .  real-l ife samples: contracts. proposals. agreements 
and a complete busi ness plan are i nc l uded in full.  a n d  may be 
used i m mediate l y  by the reader. 

Proven. f ield-tested solutions to the many problems faci n g  the 
smal l systems house are presented. 

From the conten ts: 
• New Generation of Systems Houses • The S B C  Marketplace 
• Market i n g  Strategies • Vertical Markets & lAPs • C o m petitive 
Posi t ion/Plan s  of Major Vendors • Market Segment Selection & 
Evaluation • Selection of Equi pment & Manufacturer • Make or 
B u y  Decis ion • Beco m i n g  a Distr ibutor • Gett i n g Y o u r  
Advertising Dollar's Worth • Your Salesmen :  Where to F i nd 
Them • Product Pr icing • The Sel l ing Cycle • Hand l i n g  the 1 2  
Most Frequent Objections Raised by Prospects • F i n a n c i ng for 
the Customer • Leasing • Questions You Wi l l  Have to Answer 
Before the Prospect Buys • Producing the System • I n stal lation. 
Acceptance. Col lection • Documentation • Solutions to the 

Service Problem • Protecting Your Product • Should You Start Now? • How to Write a Good 
Business Plan • Raising Capital 

HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 
b y  Leslie Nelso n .  2nd revised edition. Jan 1 98 1  
I n dependent consultants a r e  becoming a vital ly i m portant factor 
in the microcomputer f iel d .  f i l l i ng the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be h igh:  freedom. more satisfying work and 
doubled or tr ipled i ncome. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back
g ro u n d  i n format ion and step- by-step d i rect ions for those 
interested to explore this l ucrative field: 

• Esta blished consulti n g  markets • How to get started • Itemized 
start-up costs • Are you q ua l ified? • Beginning o n  a part-time 
basis • The Marketing Kit • Should you advertise? • Five 
marketi ng tips • Getting free p u bl icity • How much to charge 
• When do you need a contract? • Sample proposals • Which 

$28. No. 16 jobs should be declined • Future markets • The way to real big 
money • Avoiding the legal pitfalls • How consultants' associations can help you • The National 
R egister of Com puter Consultants • How others did it :  real-l ife sample cases • and much more. 

t'REE-L\ .. �CE 
SOFTWARE 
MARKETING 
,, 
H.). KOHITf., 

K [ H X P I ' H I. I (' ,\ T I 0 X S 

FREE-LANCE SOFTWARE MARKETING 3rd edit ion, J u ne 1 980 

Writing and sel l ing computer programs as an i n dependent is a 
business where • you can get started quickly ,  with l ittle capital  
investment • you can do i t  fu l l  t ime or part t ime • the potential 
profits are al most l i m itless. Since the demand for computer 
software of all k inds is g rowi n g  at an explosive rate, the 
condit ions for the small  entrepreneur are outstanding.  

This  manual will show you how to sell your own computer programs 
using these proven techniq ues: • d i rect to indu stries • through 
consulting firms • through manufacturers of computer haraware 
• in book form • mail order • through computer stores. I t  wi l l  
show you how to profitably sel l  and l icense a l l  types of software 
ranging from sophisti cated analytical programs sel l ing for thou
sands of dol lars, down to sim ple accounting routines and games 
for personal com puters. 

The book will guide you step by step through the process of 
$30. ma rketi ng.  advertising, negotiating a contract, installing software, 

training users and providing maintenance and support. It also contains sample software contracts 
that have been used in  actual software transactions. Also included are tips on how to negotiate 
with a large corporation, ways of avoiding personal liabil ity. techniques for obtaining free computer 
ti me and h i nts on how to run a free-lance software busi ness while holdi a ful l-ti me · 

r - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - ,  
ESSEX PUBLISH I N G  CO.  Dept 2 !111!!P1! • 
285 Bloomfield Avenue • Caldwell .  N .J. 07006 � 
Order books by number. Send check . money order ( U .S. 5) .  VISA or Master Charge # . Publisher pays 4th 
class Sh ipping. For UPS Sh ipping I USA only) add 51  00 per book For Air Mail sh ipping add 52.50 per book in 
the USA. $6 00 1n Mexico a nd Central America . S 1 2  00 per book elsewhere. N.J residents add 5% sales tax. 
D No. IO D Na 16 D Na 32 D Check enclosed D Creditcard D 4th class D UPS D Air 

N ame 

Add ress ____ _ 

City ____ _ State _______ Zip ____ _ 

C a rd # Exp. 
For faste r shi pment on credit c:arc1 orders call (201 1 7 83-6940 between 9 and 5 Eastern t i me. � - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  
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stock (presuming that one 
side was good). The remain
ing 85,000 are only checked 
for one good side. 

In your case, one of the 
following situations may 
exist: 

1 .  Both sides were checked, 
but the manufacturer decided 
to put the disk in a single
sided envelope anyway. 
2. The second side was un
tested by the manufacturer. 
3. The second side failed the 
manufacturer's data test, and 
the disk could only be cer
tified as single sided. 

In the first case, you are 
handed a golden opportu
nity. Cut another access hole 
and use the other side. In the 
second and third cases, you 
are playing the odds. Of 
course, all three are merely 
conjecture, since the manu
facturer doesn't specify the 
performance capabilities of 
the uncertified side. 

I suggest that you only use 
the modified disks for non
critical storage. While it may 
appear that your experiment 
has always worked in the 
disks you've tried, this may 
be more of a testimonial to 
the quality of that particular 
manufacturer's product than 
a general axiom for all disk 
users. . . . Steve 

RF Substitute? 

Dear Steve, 
I've been thinking about 

buying either an Apple II or 
an OSI C4P. While saving 
money and trying to make 
my decision, I ordered an In
teract computer from Manu
Tronics. Each of these de
vices needs either a monitor 
or a television set with an RF 
(radio-frequency) modulator. 
Since I already have a video
cassette recorder, can I hook 
the device into the video in
put jack of the cassette 
recorder and use its built-in 
RF modulator (channel 3 for 



Circle 379 on inquiry card. 

8" DISK CONTROLLER 
NOW- DOUBLE SIDED OPTION! 

• DOU B LES APPLE H STORAG E 
• APPLE DOS COM PATIBLE 
• SH UGART 800 OR 850 COM PATI B LE 
• I B M  3740 DATA ENTRY CAPABI LITY 
• CP/M,  UCSD PASCAL CAPABI LITY 

Avai lable at your l ocal APPLE Dealer: $400. 

® SORRENTO VALLEY ASSOCIATES s v A 1 1 722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

C i rcle 68 on inquiry card. 

�; WORKING 
OVERTIME 

APPLICATIONS WHICH .SAVE TIME 
Payro l l ,  Word P rocess i n g ,  Acco u n t i n g  & 

Fi nancia l  M a n agement,  E d ucational  
Ad m i n istrat i o n ,  Legal ,  M ed ical  & 

Dental  Systems 

Check your  Local Dealer o r  Contact: 

Charlet mann & A11ociate1 
7594 San Remo Trail 

Yucca Val ley, Ca. 92284 
(714)  365-971 8 

Apple I I  TRS-80 Tl 99/4 

Col orful G raphic s  Prog ram s  for Appl e I I , Atar i ,  T l  99/4 
L A N 0 WA R : A unique c omputer war game . 
S iffiilar to board war games , but the playing 
field is drawn on the screen in hi-resolution 
c olor . The players must maneuver infantry and 
a�mored units over terrain that includes rivers , 
forests and c ities . To win , a player must occupy 
his opponent ' s  c ity , and destroy his opponent ' s  
armies . Two players can oppose each other , or 
one player fight a c omputer general . 

All this for only $20 . 00 
Apple II with 24K RAM ; Atari with 24K RAM . 

Not available for TI 99/4 . 

C OLOR SOFTWARE , PO Box 24214 , Indpls , IN 46224 

Name : 

Street : 

C ity:  

State : Z ip :  

Send for illustrated catalog 
with these and other programs 
which all make full use of 
the graphics capabilities 
of these c omputers . 

Circle 72 on inquiry card. 

Computer : 
Apple II 

- Atari = TI 99/4 

Programs desired : 
Land War ($20� 

- Startrek ($15 
- Dry Well ($15 = Baseball ($25) 

Add one dollar for 
first class postage . 

Total 
--- enclosed , 

3-0 S TA R T  R E K :  Play the popular c omputer 
game in three dimensions instead of two . Hi-res
olution display shows stars and Klingons scaled 
according to distance from the Enterprise , 
Disc over new planets , destroy Klingons , and save 
the Federatio n .  

$ 15 . 00 
Apple II , )2K RAM ;  Atari , 1 6K RAM ; and TI 99/4 . 

DRY W E L L : Entertaining strategy game of 
oil exploration . Disc over the patte:r·n of the oil 
deposits and maximize the profits of your oil
drilling c ompany . Pattern of deposits is differ
ent every game . 

$ 15 . 00 
Apple II , 24K RAM , ROM Applesoft ; Atar i ,  1 6K RAM ; 
TI 99/4 

MA JO R L E A G U E  B AS E B A L L =  
Strategy game based on 1 980 Major League teams . 
You manage your favorite team and make all the 
decisions , Includes 26 teams with 25 play&L·s per 
team. Also includes utilities to make and modify 
your own teams , 

$25 . 00 ( on disk) 
for Apple II only . Requires 48K RAM , ROM Apple
soft , and one disk . 
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TEXAS COMPUTER SYSTEMS 
1tad1e lhaek 

Authorized Sales Center 

COM PUTERS 
MODEL I I  64K 

$3349 
Model I l l  1 6 K  ll l l  S849 

Color Computer 4K Ll S339 

An excellent computer for your business needs. 
Easy expandabi lity & compatibility. No lormal 
operator training needed. AU accessories available 
-disk expansions. printers and software . Quick 
delivery-airfreight tram Dallas . 

Model I l l  32K 2 Disks - SCali 

Pocket Computer & Ace. SCali 

PRINTERS 
DAI SY WHEEL I I  

$1695 
Carbon ribbon typewriter quality lor word processing . 4 3  
cps. Standard Centronics parallel interlace. Full t 6 "  · 
width . individual sheets or friction leed . Tractor leed · 
S250 extra. Fastest Daisy Wheel available at this price. 

EPSON Mx-80 Leller quality matrix similar t o  Line Printer IV and 
Centronics Printer but has lull sollware control of Sc I I  4 0 .  80. 6 6  o r  132 columns . 80cps bidirectional . a tractor feed . disposable printhead . $300 less !han 

nearest competitive printer . Best buy in multi-strike letter quality printer . Lists at $645. 
Our price includes cable &

_
shipping.  

ANADEX 9500/9501 $1385 
L INE  PRI NTER V 

$1616 

L INE  PRINTER VI 
$1015 

200cps 7•9 o r  9x9 matrrx, dot addresSi.ble graphiCS, ucelltlnt 
quality & puce. 10. 12. 13.3, 16.7 cpl. 6 or 8 1pl. slandard 
t�arallel. senal. and current loop lnler1aces mcl�dod. 

160cps Oesr;ned lor l'lnvy Dusrn.ess us-. BldrrKiio�l. 7x9 
m;lllll 

Fasl. verullll. lakes srn;le si'IMIS t. pm lltd lorms. 100 cps 
DHineclronai. IO"If prolrle lrsl $1160 

CUSTOM SOFTWARE FROM TCS 
Model I & I l l  Programs 
for the Epson MX-80 Printer 
Vou gel6 proorams lorone lowpuce A hbrarv ondtskor lape ol pro· 
;rams and suorouhnes desr;ned lor garn•ng max1mum use o4 the Eo· 
son MX·80 pnn1er 

IIDlln/UI-Produce large grapl'ltC letters and dump l�m to lhe 
pnnler/screen/dtSk WOrks lrom any B.asrc prooram 
EriOM/IUI-Sullfoultne toe.as•ly use allot the EPSON punter com· 
mands. Merge mloany B.lsrc prooram 
DEfiTATl/IUI-Colleclron ol ore·dehnod commands accesstDie 
hom anyB.asrc prooram Auto lme centerrng. trtles •"II'IDOrde�s. elc . 
rnslantty wrtn one word commands DUIO/IAI-Tuloroitl proor1m wtll'l IOO"s ol REM remarks to g111de 
yOU tnru ll'leuseot your computer 
Jfll rATCM-A t�altll lo NEWOOS 2 1180's JKl screen pltnler lunt· ��r':C�'f� l::,��� 1�:C�

c
�e;

n
n:�;

e
P�t�����:.::s�:,�,,�;�

n
�(u��! 

teus. corw:eprs. & trouDte snoorrng tros 
Model I or I l l ,  Tape or Disk 
S39.95 lor all 6 programs 
S29.95 if purchased with Epson printer 

The DOS Disk Library of Programs 
A ltbrary ot 5 programs lor NEWOOS80. NEWOOS 2 I . TASOOS 
(Model l & Ill) 
OIIUUIIT-A super cllre<:lory·ma•nte�nce program Purge. copy. 

rename. re·lormal. elc . . qurckly wllh minimum lyplng. Super graphrc 

�;l'l�l1� �lr,��� master dtrttelory ol all Iiies on your lrbr•ry o4 
dts�ettes. Master 1ile is handled on disk. nol on memorv. lor m.ax· 
rmum spee<l. Access any lile in 2 stteonds. �8K supports 200 disk· 
anes 32K ibou1 100 Ta�es less lhanhourlo run IOO dlskenulhru 
syslem CMAIIILDJIAI-A super cllainlng ltle cre.alion editor & assem_bler 
lor NEWOOS80. �ry last. easy 10 use Reads and odrts exlstlno_lrln. MOIUIUIL-Uni�ue nome mailtng lrst that stOfes dat. by modtlying 

��::�
m rtsetl Fast & eNk1en1 tor home user with less than 100 

QAIMILE-Itlamt.lins ucellenl re<:ords ol auto gas use & complete 
repor1s oo MPG. etc. Also provrdes c.ar m.arnten•nce alerts. 

Model I or I l l  Oisk S39.95 lor all 5 programs 

Infinite Basic Diskette. 
A d•skene ol proor�ms wntten tn PJCET"s lnltnrle B.asrc User m�st 
have lnhntle B.aslc {bolh mOdules). Exlrtmtly uselul program wtth 
REM rem<Ttrks 10 guide you rn easy use ot 1111 100 extra commands 
provrded by th•s so!lware syslem 

�r;,c:��;!��������
s
l�;�;�����$�� � Y�

d
a�,;�������:;!� 

equallon solulton. a scr&en input system rouhne Atso a complele 
arltcle on tnrlnlle Baste wilh valuable rnlormallon on commands lhal 
are glcssad over in the origrnal document.1h011 
Model l or I l l  Disk only S39.95 

We can Air Freight from Dallas to major alp near you tor fasl. efficient service. Call lor information. 
'Payment MOiley Oraer. Cash�tr"s Cneck. CertrhedCI'Ieck �rSlln.1l 

Chtcks rtqutre 3 wks to cle.ar VISA. MC. a!I!IJ% 
'NO IU OUI·OI·SI.IIe TX add 5%. 
'All items new. guaranleed Dy manufacturer 
'Oelivery subjiCIIO IVIIilbHity. 
'Shlpplng utu. Quoled by pholll 

'Pr�u subject ro chan;eany rime 

TEXAS COMPUTER SYSTEMS 
A n  Author11ed RADIO SHACK"' Sales Center FlO! 

Box 1 1 74, Brady, Texas 76825 

TOLL FREE Number 800-351-1473 
Texas Residents 91 5-597-0673 
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Ask BYTE------------

my area) for my display? 
John Ramler 
Alexandria VA 

I was hoping someone 
would ask that question. 

Videocassette recorders 
have an input jack that is nor
mally intended for use with a 
TV camera. In general, a 
camera has a 1-volt peak-to
peak output signal into a 
75-ohm load. Most compu
ters with a straight video out
put try to conform to this 
specification, so they should 
be compatible. 

To make sure, I connected 

Simple 
Case Conversion 

Dear Steve, 
I read Roger L Degler's "A 

Lowercase to Uppercase Con
verter," and it seems I have a 
similar problem. (See the 
September 1980 BYTE, page 
326. )  I own an uppercase
only keyboard, but I would 
like to use lowercase on my 
video-interface board. Is 
there some sort of uppercase
to-lowercase converter I 
could put between my key
board and video board and 
still have an operational shift 
key? I'm sure many BYTE 
readers have the same prob
lem. 
Andrew Meyer 
White Plains NY 

FROM 
KEYBOARD 

the output of an Apple II to 
the camera input of a 
Magnavox v ideo cassette 
recorder. The camera/tuner 
and VTR!TV switches were 
set to camera and VIR, 
respectively. In my opinion, 
it worked well. However, it 
was necessary to reduce the 
TV's color-control setting to 
keep the letters from running 
together. Once adjusted 
properly, it made a satisfac
tory monitor. 

An additional benefit of 
this technique is that you can 
record anything on the 
screen . . . .  Steve 

To get lowercase codes 
from a keyboard that has 
uppercase-only output, it is 
necessary to make the fifth 
bit high (assuming 7-bit 
ASCII code), so that an "A " 
(1000001) becomes an "a" 
(1100001), and so on. 

If your keyboard output is 
DTL (diode-transistor logic), 
R TL (res is tor- transistor 
logic), or TTL (transistor
transistor logic), it can be 
modified a number of ways. 
One method is the way Roger 
Degler suggested in his arti
cle. Another way, simpler 
but much less sophisticated, 
is shown in figure 2. You'll 
note that pressing the "shift 
key" causes bit 5 to be high. 
. . .  Steve 

TO 
COMPUTER 

B I T  6 I N  o----------..--------7B IT 6 OUT 

B IT 5 I N  

"SH I FT  KEY" 
....L 

+ sv 

1K 

);" <>----'.____. 

Figure 2 
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COMPUTER HOBBYIST SPECIALS! 
Da isy Wheel 

Term i na l s  
RS-232. used.  off-lease. Features 
Diablo Hytype 1 prin ter, u p  to 30 
CPS.  plot  & text modes, d ual  pitch 
and m uc h .  much more. I n c l udes 
data. operat ion manual .  schem
atics. "As-is" mac h i n es may need 
some service. 

TESTED & FUNCTIONAL 'AS· IS . ONL Y 
Add S40forHdlg. and Pkg. NOW $ 1 2 9 900 $99900 Pay Shipping When Delivered. O N L Y  ca ea 

15" ··Selectnc .. typevmter termmals are complete 

w1th soteno1d drivers and RS-232 Senal l/0 en
cui try. BCD or correspondence code. Each un11  

includes operational pr inter. power supply. and 
untested RS-232 1/0 board. Features: • 1 4 CPS Rale 

• Reg. Trademark ol IBM Corp. 

Add $20 For Hdlg . & Pkg. - Pay Shipping When Del. 
...J1.,._ Write or Call forourBargain-Packed PERIPHERAL FL YER11 ..,!L � Pricesare Subjectto Change on AII I tcms � 

'1� CFR Associates, I nc. � PHONE ORDERS: J;;;::::..,.. 
MAIL ORDERS: 6111372-8536 � WAREHOUSE: 

Box 144. Newton, N.H. oriy. No Collect Calls } 18 Granlle Street 

03858 MaslerCharge & VISA Welcome Haverhill, Mass. 01830 

Circle 327 on inqu iry card. 

Attention TRS-80 Mod II owners: 
P&T CP/M® 2 has more to offer! 

More Disk Storage 596K bytes with double density on stan
dard single sided disk drives. It that's not enough, versions are 
available for double sided expansion drives (1 .2 M bytes per disk) 
and the Cameo Hard disk system ( 1 0M bytes.) 
More CRT Functions P&T CP/M 2 has the most advanced 
screen driver available for the Mod I I  including: erase to end of 
l i ne/screen, i nsert/delete l ine, cursor addressing, non-scroll ing 
area on screen, and much more. 
More Serial 1/0 Capabilities The serial drivers in  P&T CP/M 2 
support ETX/ACK, XON/XOFF, and request to send handshaking. 
Direct control of serial ports is also available for special applica
tions. 
More Documentation We provide the standard CP/M manuals 
and our own 1 50 page manual written specifically for P&T CP/M 2. 

More Utilities We have added 14 of our own util ity programs for 
ihe Mod II to the standard CP/M uti l it ies. 
More Useful System Functions P&T CP/M 2 has all sorts of 
useful features you won't find elsewhere: type-ahead buffer for 
keyboard input, system time of day clock, automatic program 
execution and lots more. 

Prices 
Standard P&T CP/M 2 
P&T CP/M 2 for Shugart 850 2 sided drives 
P&T CP/M 2 for Cameo Hard Disk system 

$1 85 
$220 
$250 

We also carry other software packages, single & double sided 
expansion drives and the Cameo Hard Disk System. Write for 
details . 

Prepa1d. COD. Masterc harge or V1sa orders accepted 

Sll1ppmq ext1a Ci!llfornla 1es1dents add 6� sales :a:r 

PICKLES & TROUT 
P. 0. BOX 1206, GOLETA. CA 931 16, (805) 685·4641 

CP/M IS a trademark of 01gital Research Inc TRS-80 1S a trademark of Tandy Corp. 

B i g Savi n g s  ·O n  Ata ri & P ET! 
No Risk - No Deposit On Phone 
Orders - Shipped Same Day You 
CaW - C. O. D. or Credit Card 

\IIIII u . .  ""'·"""""""'"" � \ * On al l �� stock u mts IIIIi/ I. � I,L "'"""'" ' � Ata ri• 800" � § List $ 1 080 

� o n ly 
:JIC 

- - - -
400 8 K  

· · · · · · ·  
. . . . . . . . .  . . . . . . . 

400 1 6 K . . . . . . . . . . . . . . . . . . . . .  
4 1 0  Recorder . . . . . . . . . . . . . . . . . . . 
8 1 5  Disk . . . . . . . . . . . . . . . . . .  
8 1 0  Disk . . . . . . . . . . . . . . . . . . . . . . . . 
822 Printer . . . . . . . . . . . . . . . . . . . . . 
825 Printer . .  

· · · · · · · · · · · · · · · · · · ·  830 Modem . . . . . . . . .  . . . . . . . .  . . . . .  
850 Interface Module . . . . . . . · ·

· · · 
CX852 8K RAM . . .  . . . . . . . . . . . . . . .  
CX853 RAM . 
CX70 Light Pen . . . . . .  
CX30 Paddle . . . . . . 
CX40 Joystick . . . . 

. . , . . . . . . . 
. . . . .  . . . . .  

. . . . 
CX81 00 Blank Diskettes (5/box) . .  

To Order: 

4 1 9 
449 

62 
1 1 99 

489 
359 
779 
1 59 
1 79 

94 
1 49 

64 
1 8  
1 8 
2 2  

$759 ATARr 
CXL41 0 4  Mai l ing List. . . .  $ 1 7  

CX41 07 Biorhythm . .  
CXL4007 Music Composer . .  
CX41 1 0 Typing . 
CX4 1 01 An Invitation to 

Prog ramm i ng . . . . . 
CXL40 1 5  Telelink" . . .  . . . . . . . .  
CXL4004 Basketball . . .  . 
CX41 05 Blackjack . . . . . . . . . . . . . 
CXL4009 Chess . . . . . . . . .  
CXL40 1 1 Star Raiders·· . . . . . . . . .  
CX41 1 1  Space I nvaders . 
CXL4006 Super Breakour· . . . . . .  
CXL40 1 0 3-D Tic·Tac·Toe . 
CXL4005 Video Easer· . 

1 3  
45 
20 

1 7  
20 

. $ 30 
1 3  
30 
45 
1 8  
30 
30 
30 

Phone orders invited (800 number is for order desk on ly). Or send check or 
money order. Equipment sh ipped U PS col lect. Pennsylvania res idents add 
6% sales tax. Add 3% for Visa or  MC. Equ ipment  is  subject to price change and 
availability without notice. 

Please Call B e tween 1 1 A M  & 6 PM 
(Eas tern Sta n dard Time) 

(8 0 0) 2 3 3-8 950  
C= commodore 
4032N . . . . . . . . . . . . . . . .  
4032B . .  . . . . . . . . . . . . . .  
8032 . .  

· · · · · · · · · · · · ·  
. . .  

N EW · 
V I C - 20 . . . . . . . . . . . .  
8096 . . . . . . . . . . . . . . .  

Softwa re 

$ 1 090 
1 090 
1 499 

2 9 9  
1 890 

Word Pro 3 (40 col . )  . . . .  $ 1 86 
Word Pro 4 (80 col.) . . . .  
WordPro 4 Plus 

(80 col.) . . . . . . . . . . . .  
Visicalc - Apple.  . . . . . . . .  
Visicalc - Alari . . . . . . • . . .  
Visicalc - PET . . . . . . . . . . 

Com modore 
Tax Package . . . . . . .  

Microtek - for Atari 
M icrotek  1 6 K RAM . . . . . .  

279 

339 
1 22 
1 63 
1 63 

399 

99 
M icrotek 32K RAM . .  

· · · - 1 89 

CBM 2022 Printer . . . .  675 
CBM 4040 D rive . . . . . .  1 090 
CBM 8050 D rive . . . . . .  1 420 
CBM C2N Drive . . . . . .  87 
PET- IEEE Cable . . . . . . . . .  37 
I EE E- IEEE Cable . . . . . . . .  46 

Disks 
Sycom 5 1/4' Single D ensity 

Box of 1 0  . . . . . . . . . . . .  
Maxel l  5V4' F loppy-

M D 1  Single D ensity 
Box of 1 0  . . .  . . . . . . . . . 
M D2 Double D ensity 
Box of 1 0  . . .  

Pri nters 

. . . . . . . . .  

Trendcom 200 . . . . . . . . .  
Epson M X-80 . . . . . . . . . .  
Commodore Tally 8024 . . .  

$29 

34 

44 

489 
539 

1 679 

Computer M ail  Order 501 E. Th i rd St. Wi l l i a m sport, PA 1 7 701 (71 7) 323-7921 
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Ask BYTE----------------------------------------------------------

KEYBOARD ..n.. COMPUTER +sv DATA READY 201'F + SV 
10K 

15 
a 1 3  

+ SV 1N4002 
IC la 
74LS123 a 

3 a 13 
zzo.n 

I C 3  
74LS123 

a 
+ SV 201'F l lK  

7 
10 

a s 
I C l b  
7 4 LS 1 2 3  9 a CLR 

1 1  

�------------------4-------------------------------------�---------( DATA ACCEPTED 

Where'd You 
Get Those Beepers? 

Dear Steve, 
I'm connecting a keyboard 

to a parallel port. I need a 
simple circuit that beeps if a 
pulse does not happen on the 
Data Accepted line within a 
set period of time after the 
pulse on the Data Ready line. 

Can you help me? 
David Smith 
North Bergen NJ 

There are many ways to 
design the circuit you want. 
One method is shown in 
figure 3. This circuit uses 
three monostable multi
vibrators and an Exclusive
OR gate to detect the missing 

Figure 3 

Data Accepted pulse. When a 
key is pressed, the resulting 
Data Ready strobe fires IC la 
and IC l b. IC la is "set" for 
the longest time you will 
allow before signaling a miss
ing Data Accepted pulse (per
haps 50 ms). IC lb  is set a few 
microseconds to a few milli
seconds longer than la (it 
only has to be 50 ns longer). 

When these two one-shots 
fire, they open a timing win
dow for the Data Accepted 
strobe. If it is received within 
the period allowed by la, 
then la and lb are reset (no 
beep). If, however, no Data 
Accepted pulse is received, la 
will time-out before lb.  The 
opposite logic outputs of the 
two one-shots are then sensed 

I C  
N umber 

IC1 
IC2 
IC3 

Type 

74LS 1 23 
74LS86 
74LS1 23 

by an Exclusive-OR, IC 2, 
which fires IC 3. IC 3 is a one
shot set for 200 ms and con
nected to a beeper. As long as 

+ 5 V G N D  

1 6  8 
1 4  7 
1 6  8 

the Data Accepted pulse is 
received within 50 millisec
onds, you should never hear 
it . . . . Steve 

In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag
ging problem? Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE3 I 7) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE" in the address. 

Now! An Aco u st i c  -t / ��· 1 
Co u pl e r  fo r $ 1 25 .  �ct7.i·�"f3' 1 �(J� .... 0�<(-0 

The O m m tec Model 715 (ori g i n ate only)  has the necessary ()�� -<-<v�t;} I features, needed to expand any busi ness or h o m e  :-V ' 0 �o 
computer systems capa b i l ity 0-450 baud data rate, o%'/ . RS232 compat i b i l ity and earner detect at a low 0-<.:.� _,_...,'?' %1 factory-direct price of $1 25. Or,  select the Model 770 «_"?' ' b� 
at $ 1 79 00 for o n g 1nate or answer com m u n ications. <:, / �0 �� Both modei""'Y ' ooo yw w"""'Y· "'�o/� //I (j) ��!!��nix��� / �e· i'� �

�� //I PRICES INCLUDE SHIPPING & HANDLING 1:!-b ,.,o� �� o«' -<._-1. ,(:-� 
WHEN PRE-PAID c,e �<:-v .,;;;.'?- '?-0 u' �-<._ ,-;J • 

______________________ ... _ _ _ _ _ _ _ _  , 
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Circle 290 on inqu iry card. 

pt-110 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Modem Kit 
300 Baud Acoustic Coupler 

$69 . 00 
Includes: Power Supply 

Speakers 

Printed Circuit Board 

All Integrated Circuits, 
Resistors & Capacitors 

Instruction and Trouble 
Shooting Book 

Order Direct or Call for the Location 
of the Closest Dealer 

Add $4.00 for Shipping Charge. 
Ohio Residents add 6.5% for Sales Tax 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I VISA MASTERCHARGE I 

L .  14600 Detroit Avenue e Claveland, Ohio 44107 e (216) 221-9000 
Allow 6 weeks for Delivery 

- - - - - - - -

MICROPA RA PHERNA LIA 
DISK ETTES (box of ten) 

5 V, "  PLAIN JANE™ . . . . . . . . . . .  $ 2 1 .95 
PLAI N JANE™ \fJoltl . . . . . . . . . .  $ 25.95 
5 1!4 '  DATALIFE™ MD 525-01 . .  $ 26.95 
8" DATALI FE™ FD34-8000 . . . .  $43.95 

N EWDOS by APPARAT 

NEWDOS + to 

N EWDOS/8C U PGRADE . . CALL 
NEWDOS + with ALL UTIL IT IES 

35-track . . . . . . . . . . . .  $69.95 
40-track . . . . . . . . . . . . . . . . $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER M YST E R I E S  . .  $ 1 9.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THI NGS TO DO WITH YOUR 

PERSONAL COMPUTER . . . . $ 7.95 

TRS-BO is a tradtmarlo. ot the 
Ro��dio Shack DTmion ot Tandt 

CorPOration. OA.TAL1FE ;, a 
MOST ORDERS 

SHIPPED WITHIN 
ONE BUSINESS DAY 

PRICES I N  EFFECT 
May I.  1981 THRU 

tr�em;uk ol VERBATIM. PLAIN 
JANE. AIDS-I. AIDS·III. CALCS-111. 

CALCS·IV. MERGE· til art 
trademarh oi MTC. 

1981 br Mtt.liKhnologie� 
Corporation. Inc. 

Circle 235 on inquiry card. 

Products damaged in 
transit will be exchanged. 

May 3 1 ,  1981. 

Prices, Specifications, 
and Offerings subject to 
change without notice. 

8105 

• .I 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C. O. D 

Circle 398 on inquiry card. 

NEW TARBELL 
S- 1 00 CPU/10 BOARD 

• Z-80'" wi l l  run at 2 or 4 M h z  
• 2 RS-232 Serial 1/0 ports 
• Powerful Memory M anagement 
• Program mable Timer 
• Ful l  masked priority i nterrupts 
• Has everything needed for M P/ M '" 
• 6 month fu l l  warranty 

Z-80 is  a trademark of Z i log I nc. 
M P/ M  is a trademark of Digi tal Research 

950 Dovlen Place, Suite B 
Carson, CA 90746 

Phone (2 1 3} 538-425 1  

80 - 20 = 1 2995 
THE ORIGI NAL N EWDOS/80 

WITH MTC QUE CARD 

* SPECIAL PRICE 

SAVE $20 

* 
$ 129.95 

Apparat's long·awaited successor t o  NEWDOS + is here! This i s  not a n  enhanced ver· 
sian ol NEWDOS. but a completely new product. Simplified DOS commands can be in· 
stantly executed from BASIC, even within a program. without disturbing the resident 
code. System options. such as password protection. number and type ol disk drives. 
BREAK key enable/disable and lowercase modification recognition. can be quickly and 
easily changed . Five new random·access me types allow record lengths of up to 4096 
bytes. and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
!rom a disk file. An improved RENUMBER facility permits groups of statements to be 
relocated within program code. Diskettes may even be designated as RUN·ONLY! 
Features all NEW DOS+ utilities (SUPERZAP 3.0. etc.) and much more! One MTC 
technical stall member said having NEWDOS/80 is "better than sex" (you'll have to 
judge for yourself!). Includes lBO·page instruction manual and MTC QUE card. 

NEWDOS/80 # SPECIAL# S!29.9S 
MTC QUE Card only . . . . . . . .  S 7.50 

•Add S3.00 for shipping & handling 
•S3.00 EXTRA lor C.O.D. 
• Ohio residents add 61/J %  sales tax. 

CALL REGARDING OUR NEWDOS + UPGRADE PRICING 

CALL FOR I N FORMATION ON 

OTH E R  PRODUCTS 
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System Log 

----------1 

OS71CS 11-
��:J�!.�� s I I  is  SuperSoft's expanded Diagnostic package. 

ostic II bu i lds upon the h i ghly acclaimed Diagnostics I . I t  w i l l  test 
: of the five areas of your system :  
Memory Term inal Printer CPU Disk 

Every test is  expanded. 
Every test is "subm it"-able .  A "submit" f i l e  is i nc luded in the package which 
"cha ins" together the programs i n  Diagnostics I I ,  ach ieving an effective 
acceptance test. All output can be d i rected to a log f i le  for unattended operat ion ,  
for  example over n ight  test i ng .  Term i nal test i s  now generalized for  most crt 
term inals. A quick-test has been added for quick ver if icat ion of the work ing  
of the  system .  

The memory test i s  the best o n e  we have encountered. I t  has new features 
i nc lud ing :  

' 

• default to the size of the CP/M Transient Program Area (TPA) 
• printout of a g raphic memory map • burn i n  test 
• bank selection opt ion • memory speed test 

D iagnostics- 1 1  sti l l  i ncl udes the on ly CPU test for 8080/8085/Z80. 

A Spinwriter/Diablo/Qume test has been added, which tests for the pos i t ion ing 
and contro l  features of  the Sp inwriter/D iablo/Qume as we l l  as i ts  ASCI I  
prin t i ng  features. ( Serial  Interface only ) 

And, as with al l  SuperSoft products, a complete online H ELP 
system arid user manual  is incl uded. 

Price: $1 00.00 (manual on ly): $ 1 5.00 

Requ i res: 32K CP/M 
CP/M Formats: 8" soft sectored,  5" Northstar, 5" M icropo l i s  

Mod I I ,  Vector M Z ,  Superbrain DD/QD 

SuperSoft 

All Orders and General Information: 
S U P E RSOFT ASSOCIATES 
P.O. BOX 1 628 
C HAMPAI G N ,  IL 61 820 
(21 7) 359-21 1·2 
Technical Hot Line: (217) 359-2691 
(answered only when technician is ava i lable) 

CP/M
. 

REGISTERED TRADEMARK OIGTAL RESEARCH 

First in Software Technology 
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Software 
Received 

Apple 
Astro-Scope, horoscope 

for the Apple II. Floppy disk, 
$30. Astro-Graphics Services 
Inc, POB 28, Orleans MA 
02653. 

E, Applesoft editing utility 
for the Apple II Plus. Cas
sette, $14.95 .  Apollo Soft
ware Company, 318 Harvard 
St, Suite 10, Brookline MA 
02146. 

Electronics I, electronics
design application programs 
for the Apple I I .  Floppy disk, 
$29.95. Howard W Sams & 
Company Inc, 4300 W 62nd 
St, POB 558, Indianapolis IN 
46268. 

Electronics II, electronics
design programs for the 
Apple I I .  Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above) .  

Electronics III, electronics
design programs for the 
Apple I I .  Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above) . 

Masterdos, disk customiz
ing programs for the Apple II 
Plus. Floppy disk, $29.95. 
Masterworks Software Inc 
POB 7000-285, Rolling Hills 
Estates CA 90274. 

Micro-Painter, color draw
ing program for the Apple II .  
Floppy disk, $34.95. Datasoft 
Inc, 16606 Schoenborn St, 
Sepulveda CA 91343. 

1981 Tax Preparer, IRS 
tax-preparation aid for the 
Apple II. Floppy disk, $99. 
Howard Software Services, 
7722 Hosford Ave, Los 
Angeles CA 90045. 

Reversal, graphics strategy 
game for the Apple II (plays 
Othello, a trademark of CBS 
Inc). Floppy disk, $34.95. 
Hayden Book Company Inc, 
50 Essex St, Rochelle Park NJ 
07662. 

Sex-0-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astra-Graphics Services 
Inc (see above) .  

TRS-80 
Active Filter Design, 



Circle 373 on inquiry card. 

The WORKSHEET Pr-oblem-Solving Language 

Want to play "Wha t-if'') Want to do Real Estate Analysis, 
Family Budgeting, Taxes. Company Cash Flow; want to 
sim ulate complex a nd interrelated processes? W O R K S H E ET is 
a powerful language designed for the purpose of writing 
programs to solve these and all other problems that involve a 
row-column "spreadsheet". Even nevice programmers are solv
ing complicated problems on the first day1  

WO R K S H E ET is not a hybrid text editor o r  a toy.  It is a 
complete, self-d ocumenting model-building system. List the 
assumptions that went into your budget with the S H O W F I L  
program-even the boss will understa n d !  

Change t h e  assumptions. t h e  relationships. or t h e  data, and 
prod uce a new spreadsheet. neatly captioned, i n  min utes. 

Model too big to fit on a single page? Format i t  dynamically
one page of 1 2  ( o r  a ny n umber) columns, or 2 pages of 6 
columns, or whatever tells your story best. 

Conditional evaluation of a va;iable? Reference to variables in 
diffe rent rows, severa l columns back'1 N o  problem' 

Sample models include portfolio valuation, real estate evalu
ation. iterative solution of a Diophantine equation, fa mily 
budget, product profit based o n  exponentially damped growth 
of sales. 

Use it for tough, professional jobs- it's the only C P/ M modeling 
system that can handle them1 

Requires 48K C P/ M system a nd M icrosoft Basic , C Basic or 
North Star Basic running under C P/ M with Matchmaker I I . 

W O R K S H E ET Language d isk (5" or 8" C P/ M )  . . . .  $ 1 99 .95 
(specify version) 

80-Page M a nual only . . . . . . . . . . . . . • . . . . . . . .  $ 1 9.95 

The SoHo Group 
1 40 Thompson St., Suite 4-B 

New York, N Y  1 00 1 2  

Circle 1 43 o n  inquiry card. 

C i rc le 278 on inquiry card. 

DIGITAL DATA RECORDER 
MODEL CC-9B 

For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stabiljty and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 

DCl Model 
Price $275.00 
DC2 Model 
Price $285. 00 

• 4800 or 9600 Baud 
(3" or 6" per 
second) 

• w-• Error Rate 
RS232 or TTL 
In and Out 

• RTS motor start 
• CTS Data start 
• DB 25 or special 

connector optional 
• 1 1 01220 - 50/60 Hz 
• Wow & Flutter+ .3% 
• Speed Stability

-
(long 

term) ± . l %  

NATIONAL MULTIPLEX 
CORPORATION 
260 Lackland Drive East 

Middlesex, New jersey 08846 
Tel. (201 )  356-9200 TWX 710-997-9530 

A. 

26xl41/zx8 

$39.95 

B. 

26x24xl8 
$59.95 

c. 

24x24xl4 
69.95 

A. The lectern for your Apple is an ideal desk-top unit. 

B. The CRT flat top has a mu ltiple number of uses - ideal 
for large CRT with storage shelf. 

C. The printer secretary is designed for several d ifferent 
printers - with a shelf for paper storage, slotted top and 
back for paper feed. 

Exteriors are walnut gra in  Formica. 
To order, send check or money order to: 

Data Design 
P.O.  Box 1 2 5 2  
Kissimmee, FL 32741 

Add $6.00 for freight & handl ing - FL res. a d d  4% tax. 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 

Now you can have compatibility with IBM, 
INTEL, CP/M* ,  Z80 Softcard* ,  UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED STORAGE 
• Increase online storage to 2 Mega bytes 
• Double your maximum accounts and file size 
• Add high capacity efficient hard disk backup 
• Control up to 4 Shugart SA800/SA850 drives 

IMPROVED COMPATIBILITY 
• Operate APPLE DOS 3. 1/3.2/3.3, mini disks 
• Preserve existing software investment 
• Interchange data with other computers 

SIMPLIFIED OPERATION 
• Reduce disk handling and UO slot usage 
• Gain automatic single/double density operation 
• Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today! !  §) SORRENTO VALLEY ASSOCIATES 

SVA 1 1722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121 
(714) 452-0 101 

• CP/M trademark of Digital Research, Inc. 
ZSO Softcard trademark of Microsoft, Inc. 
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Software Received---------

electronic-design program for 
the TRS-80. Cassette, $24.95 .  
Howard W Sams & Com
pany Inc, 4300 W 62nd St, 
POB 558, Indianapolis IN 
46268. 

Arcade-SO, arcade-like 
graphics game for the 
TRS-80. Floppy disk, $24. 95 .  
Datasoft Inc, 16606 Schoen
born St,  Sepulveda CA 
91343. 

Cosmic Fighter, graphics 
arcade game for the TRS-80. 
Cassette, $17.95. Big Five 
Software, POB 9078, Van 
Nuys CA 91409. 

Descriptive Statistics & 
Regression Analysis, statis
tics package for the TRS-80. 
Cassette, $24.95 .  Howard W 
Sams & Company Inc (see 
above).  

Football Classics, graphics 
s tra tegy game for  the  
TRS-80. Floppy disk, $24.95. 
Datasoft Inc (see above) .  

Genealogy, genealogy pro
gram for the TRS-80 Model 
II. Eight-inch floppy disk, 
$250. John J Armstrong, 3700 
Whispering Pine Rd #47B, 
Mobile AL 36608. 

lago, graphics strategy 
game for the TRS-80 (plays 
Othello, a trademark of CBS 
Inc ) .  Casse t t e ,  $19 . 9 5 .  
Datasoft Inc (see above) .  

Plotting Graphs for Line 
Printer, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above) .  

Plotting Graphs for Video 
Display, graphing program 
for the TRS-80. Cassette, 
$24.95 .  Howard W Sams & 
Company Inc (see above) .  

Real-Estate, real-estate 
program for the TRS-80 
Pocket Computer. Cassette, 
$24 .95. Radio Shack, 1300 
One Tandy Center, Ft Worth 
TX 76102. 

Other Computers 
Atari Character Genera

tor, graphics utility for the 
Atari 400 and 800. Cassette, 
$15. 95.  Datasoft Inc, 16606 
Schoenborn St, Sepulveda 
CA 91343. 

C Compiler Version 1.4, 
programming language for 
the CP/M system. Eight-inch 
floppy disk, $145. B D Soft
ware, Cambridge MA 02139 
(distributed by Lifeboat As
sociates, 1651 Third Ave, 
New York NY 10028). 

Chest of Classics, collec
tion of games for the Sinclair 
ZX80. Cassette, $9.95. Lamo
Lem Labs, POB 2382, La Jolla 
CA 92038. 

MINCE Version 2.4, word 
processor for the CP/M 
system. Eight-inch floppy 
disk, $125. Mark of the 
Unicorn, POB 423, Arlington 
MA 02174. 

Telelink I, terminal pro
gram for the Atari 400 and 
800. Program cartridge, 
$19.95. Atari Inc, POB 427, 
Sunnyvale CA 94086. • 

This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Companies sending software pack
ages must include the suggested list price of the packages and 
(where appropriate) the alternate forms in which they are avail
able. 



Circle 355 on Inqu iry card. 

Features: Model CPUI-Z80 

Boards for S-1 00 BU S 
from S.C.  Digital 

"CPUI -Z80" 
Advanced ZBDA basad CPU board 
$2 1 9  Assembled and Tested 
$ 1 49 Kit * ( less Interrupt) 

• 2/4 Mhz SW selectable. • Built in 8 Prioritized Vectored Interrupts with B possible levels 
of Nested Interrupts using powerful Mode 2 of ZBO, all done in Hardware, expandable with 
external ckt. • Vector Jump on RESET, in 4K increments. • Supports 2K of EPROM (not 
supplied), DMA, dynarmic RAM refresh . . .  many more. 
*Kit comes with all parts except chips connected to Interrupts. 

Features: Model 3SPC 

" I NTE R FACE: 1 "  
1/0, M emory 

I nterface Board 
S229 Assembled and Tested 
S 1 69 Kit 

• 3 Serial w RS232C or 20ma Current loop, 1 Parallel. • 4K of EPROM/ROM and 4K of 
RAM (ROM/RAM not supplied ) . • Built in Kansas City Standard Cassette interface usable to 
1 200 Baud. • Generates all popular baud rates up to 1 9.2K baud, including 1 1 0  & 1 34.5. • 
SW settable Address, Baud Rates, Ports. 

" U N I SELECT" 1 6K Static RAM with universal Bank Select 

Model 1 6KUS $235 A & T, with 200 nsec memory chips. 

All boards meet IEEE-SlOO standards. Fully socketed, solder masks, gold contacts, and 
guaranteed for one full year. Kit guaranteed parts, only. 
Delivery: from stock to 72 hours. Ordering: You may call lor M.C., Visa or C.O.D. orders. 
(Add $4.00 for C.O.D. ) Personal checks o.k., but M. 0. speeds shipment. Takes 7 to 1 5  days to 
clear personal checks before shipping. 
Undamaged boards can be returned within 10 days for full refunds. Illinois residents add 5%% 
sales tax. 

D.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 

S . C .  D ig ita l P.O. Box 906 Phone: 
Aurora, IL 60507 (31 2)  897-7749 

D EALERS I l l  
T i red of losi n g  sales 

because yo u r  sou rce is out 
of  stock o r  they j ust 

don't carry the p rod uct . . .  

N OT A N Y  M O R E 
w i t h  

I I COMI'UT£111 WElT I 

Computers 
West 

CA 
AZ 

4 1 5/944-943 1 
602/949- 1 1 1  7 

- Leasi ng Prog ra m  Ava i lab le -

Circle 96 on inquiry card. 

• Ribbons lor. D iablo, Oume. 
IBM, Wang, N EC, All Data 
Printers and Typewriters. 

• Prfntwheels, Elements and 
Thimbles. 

• Magnetic Media: Floppy disks, 
min i-floppy, Tape, Packs and 
Cassettes. 

• Disc storage systems, Qulet
lzers, Anti-static mats, Ink rolls 
and much more. 

o Terminals and accessories. 
• TO ORDER • 

Phone orders invited, using credit cards. 

Or send check. cashiers check or money 
order that draws on a U .S. bank. Please 
add 3% ($5.00 Minimum) for handl ing, 
shipping and insurance. Illinois residents 
add 5�% sales tax. Mall order pricing 
only. Catalog mailed upon requeat. 

WARRANTY 
So great is NCE'S confidence in its 
Thoroughbred Series Diskettes. that 
each Disk is guaranteed for 1 Omm 
passes and for 2 full years against 
manufacturing defects. Send for full 
Warranty information. 

'1iU7 With the 'T'horoug/Jbred" 
Satisfaction Guaranteed 

C i rcle 279 on i nquiry card. 

REMARKABLE 
NCE'S THOROUGHBRED SERIES, 

DISKETTES 

A New Classic on the Track! 
o 1 00% Certified - EACH AND 

EVERY DISKETTE, 
• Precise, special burnishing, 
• Packaged i n  crushproof plastic 

storage boxes. 
• A l l min i  d isks inc lude hub rings 

attached. 
• Warranteed for 10 mm passes 

and 2 fu l l  years. 
• Superior to d isks sel l ing for 

twice the price. 
o Quite si mply, THE BEST DISK 

EVER BUILT. 

Partial Selection 
SY• "  (SS-SD)  
8" (SS-SD )  
8 "  (SS-DD) 
8" (OS-DO) 

Box ol 10 
29.95 
32.50 
50.00 
52.50 

N C E  Supply Corp. cz 
1 95 Kehoe Blvd. Bldg. 5 

� 
Carol Stream, I L  60187 � 

Phone: 800-323-1780 Toll Free 
*312-682-0001 Within I llinois 

TELEX 724389 ATTNNCE 
•Distribution Worldwide 
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IS BASIC TOO 
SLOW ? 

·osBORNE McGraw-Hill's, · 
AsSeihB�y''Lahguage books', · 

lielp you·'speea up·your programs'' · 

Osborne/McGraw-Hi l l  simplifies 
assembly language programming. You 
needn't know anything about assembly language 

#27-6 #21-7 #36-5 #10-1 #12-8 

. ,  

$16.99 0  
$16.99 0  
$19.99 0  
$15.99 0  $15.99 0  

��il i:'nJj 
to use our ALP series. Each book is a straighforward, self-teaching 
textbook that is concise and easy to understand. Each book explains assembly 
language programming, describes the function of assemblers, structured 
programming, and presents many Jully debugged practica,l programming, 
examples. ' 

· 6809 Assembly Language Programming\ 
While everyone's been tal�ing about the new 16-bit 

· microprocessors, the 6809 !:las emerged as the hottest nE!w 
device. This book will help you understand why. It offers 
you everything you need to program Motorola's 6809 
microprocessor in assembly language and allow you to take 
full advantage of the 6B09's unique design. 

D #35-7 680 pp. $16.99 

Make check payable to: (}\ Osborne/McGraw-Hill 
630 Bancroft Way, Berkeley, CA 9471 0 Dept 815 

Phone Orders: (415) 548-2805 
Toll Free: 800-227-2895 

Name ----------�----------------------------�----�--� 
Address ____ _: ___ -,----------------------,---=---
City/State/Zip --�"-----"'------------�'-----_:_�_:��:._ 
Plus 0 .75/item 4th class 0 $1 .25/item UPS 0 $2.50/nem Air Mail 0$10.00/item Overseas 
(California residents add applic

'
able tax.) 0 Please send me your !tee catalog. 

. 
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Books 
Received 

AIM-65, Laboratory Man
ual and Study Guide, Leo J 
Scanlon. Somerset NJ: John 
Wiley & Sons Inc, 1981; 21.5 
by 28 em, 179 pages; soft
cover, ISBN 0-471-06488-2, 
$7.95 .  

APL-Stat, James B Ramsey 
and Gerald L Musgrave. Bel
mont CA: Lifetime Learning 
Publications, 1981; 21 .5 by 
28 em, 356 pages; softcover, 
ISBN 0-534-97985-8, $14.95. 
Solutions manual for above 
$3.95. 

Apple Machine Language, 
Don Inman and Kurt Inman. 
Reston VA: Reston Pub
lishing Company Inc, 1981; 
16 by 24 em, 296 pages; hard
cover, ISBN 0-8359-0231-5, 
$9 .95 .  

The Calculator Afloat, 
Captain Henry H Shufeldt, 
USNR (retired) and Kenneth 
E Newcomer. Annapolis 
MD: Naval Institute Press, 
1980; 16 by 23.5 em, 225 
pages; hardcover, I SBN 
0-87021-116-1, $16.95. 

Computers in Society, 
Donald H Sanders. New 
York: McGraw-Hill Book 
Company, 1981; 19.5 by 24 
em, 622 pages; hardcover, 
ISBN 0-07-054672-X, $16.95. 

Disassembled Handbook 
for TRS-80, Volume III, 
R o b e rt M Richardso n .  
Chautauqua NY: Richcraft 
Engineering Ltd, 1981; 24 by 
28 em, 239 pages; softcover, 
ISBN-none, $18. 

Electric Machines and 
Transform,ers, Leonard R 
Anderson. Reston VA: Res
ton Publishing Company Inc, 
1981; 18.5  by 24 em, 305 
pages; hardcover, ISBN 
0-8359-1615-4, $18.95.  

Experim e n tat ion  w ith 
M icroprocessor Applica
tions, Thomas W Davis. Res
ton VA: Reston Publishing 
Company Inc, 1981; 17.5 by 
23.5 em, 237 pages; soft
cover, ISBN 0-8359-1812-2, 
$9.95. 

Fifty BASIC Exercises, J P 
Lamoitier. Berkeley CA: 
Sybex, 1981; 18 by 23 em, 
253 pages; softcover, ISBN 
0-89588-056-3, $12.95. 

FORTRAN IV, Second 
Edition ,  J Friedmann, P 
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b3 :II I ]  
SINGLE BOARD TECHNOLOGY 

Basic system with:  600K bytes $2995. 
• 1 .2 megabytes $3995. 
• 2.4 megabytes $4995. 

Suggested l ist  price. 

A ZBOA CPU combined with the CP/M ® o perat ing system 
opens new vistas to software avai labi l ity for e ight-bit 
micros. FORTRAN, COBOL,  BASI C,  A PL, PL/1 and 

Pascal a re avai lable now to accom modate today's 
scientific, educational ,  sophist icated small  business 

and personal system users. 

• 4MHz ZBOA CPU • co lor  video text & g raph ics 
• CP/M 2 operat ing  system • sound generator 
• 64K 200ns main memory • 2-serial ports 
• 6K 300ns video memory • 2-paral le l  ports 
• 8-inch d ual f loppy dr ives • 4-counter/t imers 

Quantity discounts are available. 
OEM inquiries are invited. Please contact: 

COLONIAL DATA SERVICES CORP. 
1 05 Sanford St . ,  Hamden ,  C o n n ect icut 06514 

(203)288-2524 EAST COAST • (415)957-9195 WEST COAST 

®CP/M is a registered trademark of Digital Research. lnc. 

ANNOUNCING THE 256K BYTE 
. .  RAM BOARD 

The company that was first with the 8088 on the 51 00 bus. now in
troduces the LOP 256K RAM board. The board is presently configured 
as a 64K Dynamic board with u pgrade k its ava i l a b l e  i n  August to a 
f u l l  256K Bytes. 

Buy the RAM with the future. Why settle for a nything less!  The RAM 
features the fol lowing: parity for error control. meets a l l  I E E E  696 
specifications. 8/1 6 bit operations. no w a i t  states with a 5 M H z  8088. 

Introductory 64K price of $695 until June 1 5th after w hich it  w i l l  be $795 . 
L D P88 - The first. the best and the least expensive 8088 CPU 

ava i la ble for  the 51 00 bus .  
LDP72 - Advanced f l oppy disk controller: s ingle and double density 

operation, single or dou b l e  sided drives, 5 1 /4" or 8" drives. 
L D P1 - For the person who prefers the complete pack age, the L D P1 

has 64K of RAM, 8088 C P U .  8" floppy d i s k  w ith controller, 
m a inframe and power su pply with either 86-005 or 
CP/M-86. 

P R ICES 
LDP64 K RAM 
L D P88 
L D P72 5100 Prototype Board 
86·005 
CP/M-86 
Micro Soft Basic 86 

Rev. A L D P88's w h i l e  they last  
L D P1 with CP/M-86 or 86-DOS 

K I T  
n/a $349.95 21 9.95 29.95 1 95.00 250.00 500.00 350.00 250.00 275.00 

3499.99 

ASSEMBLED & TESTED $695.00 399.99 274.95  

86-DOS req u i red 
with L D P1 and 86-DOS 
C P/M-86 req u i red 

LOMAS DATA PRODUCTS 
11 Cross Street 

Westborough, MA 01 581 
Telephone (617) 366-4335 

P"SC"UM r\ .a u'drm.&r� oi Soocom 
CP0M-&. •I • tradrmark of D•w•ta1 Rr•r�rch 
&&-DO� " 1 n.&d.,mar� of Sranlf' Compytrr Producu 

Circle 222 on inquiry card. 

LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 

PROTECTS: 
5000 Hits/Second 

PROTECTS AGAINST: 
•Computers •High Energy Voltage 
•Micro-Computer Systems Transients 
•Word Processors •On-Off Switching 
•Cash Registers •Lightning Induced Transients 
• Power Supplies • Inrush of On/Off Power oy_�U�I� Is 678F 

TRANSIENT VOLTAGE ® 
SURGE SUPPRESSOR LISTED 

Dealer Inquiries invited. 

7133 Rutherford Rd. Baltimore, Md. 21 207 
(301 ) 298-31 30 800-638-9098 
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ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 
and Computer Corporation o.f America 

Purchasing from the Schedule will save you the time 

consumed by the bid process. Products shipped throughout 

the United States and world-wide. Visit or write any of our 

stores for more information or to receive our catalogue of 

products represented. 

257 West Street, Annapol is, MD 2 1 401 - (30 1 )  268-6505 
1 3A Allegheny Avenue, Towson, MD 21 204 - (30 1 )  296-0520 

9330 Georgia Avenue, Si lver Spring, MD 209 1 0 - (301 ) 588-3748 
or Call (30 1 )  268-5801 

Career Opportunities A vailable * A n  Equal Opportunity Employer 

H O B BYI STS ! 
EPROM PROG RAMMING 

for as l ow as $9.95 
L TS I  wil l  reproduce your program on an EPRO M supplied by us 

• Input from Master EPRO M ,  Truth Table , or Paper Tape in standard format 
• Output to 2708, 27 1 6 , 2732, 2564 U . S .  manufactured EPROM 

Output to  INPUT FRO M :  Charge for each T E R M S :  
EPROM Master EPROM Non-retu rnable extra programmed 
device or Pa�er Ta�e Truth Table EPROM • C h e c k s  o r  m o n e y  

2708 $ 9.95 $ 24.95 $ 8.00 orders (do not send 

2 7 1 6  $20.95 $ 50.95 $ 1 5.00 cash) 

2732 $35.95 $ 80.95 $30.00 • Al low up to 4 weeks 

2564 $95.95 $ 1 55.95 $90.00 for del ivery 

Blank TRUTH TABLE entry forms avai lable upon request 
• I l l i no is  res idents add 

6% sales tax . 
LOG IC TEC H N O LOGY SERVICES, INC.  
2400 E. Oakton 
Ar l i ngton He ights,  IL 60005/31 2-364-4670 

Please reproduce the enclosed ( M ASTER EPRO M .  PAPER TAPE. Non-returnable TRUTH TABLE) program on 
a ( 2708. 27 16 .  2732. 2564) EPROM . You will f ind enclosed my check or money order for $ ____ _ 

# of EPROMS requested __ _ 

NAME ________________________ ___ 

ADDRESS ________________________ _ 

CITY/STATE/ZIP ______________________ _ 

PHON.._ _________ _ 

400 May 1981 © BYTE Publications Inc 
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Greenberg, and A Hoffberg. 
Somerset NJ: John Wiley & 
Sons Inc, 1981; 17 by 25.5 
em, 499 pages; softcover, 
ISBN 0-471-07771-2, $10.95. 

Fundamental Structures of 
Computer Science, W A 
Wulf, M Shaw, P N Hilfinger 
and L Flon. Reading MA: 
Addison-Wesley Publishing, 
1981; 17 by 24.5 em, 621 
pages; hardcover, ISBN 
0-201-08725-1, $21 .95. 

H-8 Programming for 
Beginners, Don Inman and 
Bob Albrecht.  Portland OR: 
Dilithium Press, 1980; 13.5 
by 21 .5  em, 194 pages; soft
cover, ISBN 0-918398-17-7, 
$8.95. 

LISP, P H Winston and B 
K P Horn. Reading MA: 
Addison-Wesley Publishing, 
1981; 16 by 23.5 em, 430 
pages;  softcover,  ISBN 
0-201-08329-9, $13.95. 

Multinational Computer 
Nets, Richard H Veith. Lex
i n g t o n  M A :  Lexington 
Books, 1981; 16.5 by 23.5 
em, 133 pages; hardcover, 
ISBN 0-669-04092-4, $18.95. 

Pro b le m - S o lv ing a n d  
Structured Programming in 
Pascal, Elliot B Koffman. 
Reading MA : Addison
Wesley Publishing, 1981; 16 
by 23 em, 483 pages; soft
cover, ISBN 0-201-03893-5, 
$13.95. 

Programmer's Guide to 
LISP, Ken Tracton. Blue 
Ridge Summit P A :  Tab 
Books Inc, 1980; 13 by 21 em, 
210 pages, softcover, ISBN 
0-8306-1045-6, $6. 95; hard
cover. ISBN 0-8306-9761-6, 
$10.95. 

Protocols & Techniques 
for Data Communication 
Networks, Franklin F Kuo, 
editor. Englewood Cliffs NJ: 
Prentice-Hall Inc, 1981; 18.5 
by 24 em, 468 pages; hard
cover, ISBN 0-13-731729-8, 
$29.95. 

The Small Computer in 
Small Business, A Guide to 
Selection and Use, Brian R 
Smith . Brat tleboro VT : 
Stephen Greene Press, 1981; 
16 by 23.5 em, 143 pages; 
hardcover, ISBN 0-8289-0407-3, 
$12.50. 

Small Computers for the 
Small Businessman, Nicholas 
Rosa and Sharon Rosa . 
Portland O R :  Dilithium 
Press, 1980; 14 by 21 em, 301 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit !  
Floppies, printers, memory & processor often interact! Our unique 
ISOLATORS eliminate equ ipment interaction AND curb damaging 
Power Line Spikes, Surges and Hash. 

• ISOLATOR (IS0-1) 3 filter isolated 3-prong sockets; integral 

����:�s���� �-u-��r������;- ���� �. ������-� -����: .1 . �� _1�a�6��� 
• ISOLATOR (IS0-2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $62.95 

• SUPER ISOLATOR (IS0·3), similar to IS0-1 except double 
filtering & Suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $94.95 

• ISOLATO R  (IS0-4), similar to IS0-1 except unit has � 
Individually filtered sockets . . . . . . . . . . . . . . . . . . . . . . . . .  $1 06.95 

• ISOLATOR (IS0-5), similar to IS0-2 except unit has 3 socket 
banks, 9 sockets total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $87.95 

• CIRCUIT BREAKER, any model (add-CB) . . . . . . . . . . . .  Add $ 8.00 
• CKT BRKR/SWITCH/PILOT (·CBS) . . . . . . . . . . . . . . . . .  Add $16.00 

Master-Charge, Visa. American Express 
Order Toll Free 1-800-225-4876 

(except AK, H I ,  MA, PR & Canada) 

�Electronic Specialists, Inc. ,, 
, 171 South Main Street, Nat1ck. Mass. 01760 

, 
Techn1cal & Non-800 1·617-655·1532 

T H E FOR T H  SOU R CE ™ 

S p ec i a l i z i n g  in  t h e  F O R T H  
l a n g u a g e .  

Printed Material 
Us ing  FORTH,  Manual 
PDP- 1 1 U ser's G u i d e  
Systems G u i d e  t o  f i g-FORTH 
CaiTech FORTH Manua l  
Tin yPASCAL in  f ig-FORTH 
f ig-FORTH Cross Com p i le r  

PLUS m a n y  source lis tin gs 

$25 .00 

20.00 

20.00 

1 1 .00 

1 0.00 

30.00 

Mach ine Readable H89 & Z89 Disks & 
Documentation 

Operati ng System,  with tutor ia l  
f ig-FORTH ,  CP/M, with tutor ia l  
Tin yPASCAL, with sou rce 
f ig-FORTH, CP/M 

W rite fo r com p l ete FORTH L i st .  

$ 1 35.00 

1 35.00 
75.00 
6 5 . 00 

M O U NTA I N  V I EW PR ESS 
PO BOX 4 6 5 6  

M t .  View, C A  94040 

Circle 275 on inquiry card. 
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DEC LSI-1 1 Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n• Ccrnpu1er Supp�•ers .. �nL. 
25 Chatham Rd. ,  Summit, N.J .  0790 1 
Since 1973 
(201) 277-6150 Telex 13-6476 n©Mini Computer Suppliers, Inc. . 1�9 

1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1  
Save on Calculators 

Model Retail Your Cost 
New H p-41CV 2.2K bytes. 4 mcm. modules 

built-in, slanted keyboard S325.00 

rj,fj"' HEWLETT �r.JIII PAC KA�D 
System One, HP41CV & Card Reader 495.00 
System Two, HP41CV-Card Reader & Primer 840.00 
Card reader for41 C/41CV 2 1 5.00 

Olympic Sales is an 
H P  authorized dealer. 

Printer for 41 C/4\CV 385.00 
HP-41C new price 250.00 
Quad Ram to upgrade the HP41C to 2.2K 

�'l:�· -o'l-�\. "'. bytes leaving 3  pons ... Pfugs into the41C 95.00 
Opt1cal Wand lor 41C/41CV 1 25.00 
Memory Modules for 41C/41CV 39.50 
HP-34C Scientific 150.00 

,., 
t..�'..:P 

HP-38C Bus.IR.E. 1 50.00 
HP-33C Scientific 90.00 
HP-32E Adv. Scientific 55.00 

�c� stands for 
continuous mernGry. 

HP-37 E Bus. Calc. 75.00 
HP-67 Programmable Sci. 375.00 
HP-97 Prog. Printer Sci. 750.00 
HP-85 Computer 3250.00 

One year guarantee 
by HP on all calcs, 
90 days on 

New HP-83 Computer. similar to HP-85 
without printer & cassette 

APPLE U and APPLE Ill 
Huge inventory of Apple II computers. 
16K-32K-48K. Disk drives, monitors, 80 
column card. Dow Jones & Quote 
Reporter. 
Pascal-Fortran-COS 3.3, etc. You 
name it...we've got it at super low 
prices. 

All units complete. 

Computers at unbeatable prices 
Texas Instruments 
99/4 console computer 
Tl-5230 printer (was S4951 
Tl-59 
PC IOOC 
EPSON MXBO printer 
Atari 800 16K cnsle compu 
Atari TV Game 
Mancl lntel TV Game 
Mancl Race Horse Anlyzr 
Centronics printer PI lor 

Apple & Radio Shack 
computers. Was 495.00 

S449.95 
1 69.95 
199.95 
149.95 
499.95 
759.95 
144.95 
239.95 

89.95 

189.95 

Call us for best prices 

Centronics printers 
Novation models CD·CAT/CAT 
Shugart disk drives 
Paper Tiger printers 
Hazeltine video displaytermmals 
Diablo printers 
DEC VTlOO & VTI03 

1 7 models 
7 models 
6 models 
5 models 
7 models 
4 models 
2 models 

RCA VideoDisc SR tOO player 5469.95 (Many motion picture discs available) Call us 
SCM Typewriters • 320 m o d e l s  Seiko watches · Royal • Victor • Canon • Sharp • Casio and more. 

Prices f.o.b. L.A. Minimum freight & handling charge-S4.95. In CA. add sales tax. 
Goods subjectto availa bility. Wc'Ubeatany advcrtised price if competitor has goods on hand. 

Call Mon·Sai 7AM-6PM. • Outside CA, toll free 800--421-8045 . · • . • , 
. Inside CA, toll free 800--252-2153 

OL'ImPIC SALES COmPAO'I. IOC. 
216 South Oxford Ave • P.O. Box 74545 • Los Angeles, CA 90004 • (213) 381·3!111 

Order Desk (213) 739-1130 • Customer Service (213) 739-1100 • Telex 67-3477 
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Leverage Brings the Power of 
' ' C' ' to Today's CP/M Machines 

I ntegration into Tomorrow's U N I X  Environments is Anticipated 

Industry analysts now agree that UNIX 
will be the dominant operating system for 
16-bit microcomputer systems. *  UNIX, 
which is widely recognized as the best oper
ating system ever developed, is written in the 
powerful systems programming language 
"C".  Because of this, applications pro
grams written in "C" can interact directly 
with the operating system, giving them a 
clear-cut advantage over programs written 
in other languages. 

Leverage is a general purpose informa
tion management utility now available for 
use with 56K CP/M machines. Since it is 
written entirely in "C", Leverage can easily 

be integrated into future UNIX systems. 
This gives current Leverage users the capa
bility of upgrading to 16-bit micro systems 
without costly re-programming or database 
conversions. 

Leverage combines a number of powerful 
tools, including full screen data entry, report 
generation, word processing and subset ex
traction, into an integrated, easy-to-use 
package. The Leverage system allows you, 
for example, to computerize your mailing · 
lists, personnel files, or inventory system. 
(Leverage can outperform, feature for 
feature, any mailing list program on the 
market.) 

*See, e.g.,  Byte Magazine "Bytelines" column of Nov 1980, Dec 1980 and Feb 1981 ; Comm. A CM 
24,2 (Feb 198 1 ), 57-58; Sept 1979 Byte p. 82. 

Leverage i s  a trademark of Urban Software Corp., UNIX of Bell Labs, CP/M of Dig ital Research. 

Leverage Program . . . . . . $ 185 
Manual Alone . . . . . . . . . .  $ 15 (Credited to subsequent program purchase) 
Leverage Newsletter . . . . .  $ 10 /year (First year included with purchase) 
For complete details on Leverage and current information on hardware compatibility, 
call or write for a brochure. 

Urban Software Corporation 
19 West 34th Street • New York, N .Y. 1 0001 • (212) 947-381 1 

(212) 986-7690 
MAIL ORDER ONLY 

CENTRONICS 
CALL FOR PRICES 

ATARI 
800-$795 

16K - $888 
32K - $1088 

2022 - $695 

2040 - $1088 
8050 - $1535 

8032 - $1495 

XYMEC NEC 
HQ 1000 - $2395 SPINWRITER 

5510 - $2795 
5520 - $2990 

SALE! 
EPSON MX-80 
EPSON MX- 70 

MX-80FT 

PAPER TIGER 

445 & 460 & 560 

CALL FOR PRICE 

32K - $2445 

64K - $2749 
64KQD - $3395 

DIABLO 
630 

$ 2195 
1730 - $2195 

MAIL ORDER ONLY 
Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 

SHIPPED F.O.B. NYC) 

We pay all shipping 'ind insurance except items marked with asterisk. 
VISA, MasterCharge add 5%· add appropriate sales tax. 
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pages;  softcover,  I SBN 
0-918398-31-2, $12. 95 .  

33 Challenging Computer 
Games for TRS-801 Apple! 
PET, David Chance. Blue 
Ridge Summit P A :  Tab 
Books Inc, 1981; 13 by 21 em, 
256 pages; softcover, ISBN 
0-8306-1275-0, $7.95; hard
cover, ISBN 0-8306-9703-9, 
$14.95. 

Troubleshooting Solid
State Circuits, G Loveday 
and A Seidman. Somerset 
NJ: John Wiley & Sons Inc, 
1981; 23 .5  by 19 em, 110 
pages;  softcover, ISBN 
0-471-08371-2, $7.95. 

Understanding Computer 
Systems, Harold W Lawson, 
Jr .  Linkoping, Sweden : 
Harold W Lawson Jr, 1979; 
20.5 by 29 em, 150 pages; 
softcover, ISBN 91-7372-222-9, 
$15.25. 

Understanding Micropro
cessors, Lloyd Rich. Reston 
VA: Reston Publishing Com
pany Inc, 1981; 16 by 23 .5 
em, 296 pages; hardcover, 
ISBN 0-8359-8057-X, $17.95. 

Without Me You're Noth
ing, The Essential Guide to 
Home Computers, Frank 
Herbert with Max Barnard . 
New York : Simon and 
Schuster, 1980; 16.5 by 24 
em, 304 pages; hardcover, 
ISBN 0-671-41287-6, $14.95. 

Word Processing, Rod Van 
Uchelen. New York: Van 
Nostrand Reinhold Com
pany, 1981; 20.5 by 23.5 em, 
128 pages; softcover, ISBN 
0-442-28646-5, $7.95 . •  

This is a list o f  books 
received at BYTE Publica
t ions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub
lishers who sent them. 
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TM 

Desoldering 
Systems 

MODEL PC-1 0: Finger Controlled REMOVE ANY COMPONENT 
FROM ANY PCB 

QUICKLY AND SAFELY 

Footpedal Controlled 

STANDARD SYSTEM FEATURES 
• Lightweight and Portable 
• Internal Vacuum Pump 
• Sodr-X-Tractor Handpiece 
• Variable Temperatu re Control 

INCORPORATED 
9893 Brewers Court • Laurel, Md. 208 1 0  • phone (301 )  490-9860 

COLOR VI DEO KIT . .  . $320' 
'STANDARD KIT INCLU DES TMS 99 1 8 ,  

ADD $25 FOR T M S  9918A. 

COLOR VIDEO PROC ESSO R 
• Text, Graphics, An imation • 16 Colors • 256 x 192 Reso
lution • NTSC Composite Video Output • Uses TMS 9918 
• Inc ludes 1/0 Mapped 16K Video Memory • 30 Simulation 
with 32 Video Sprites • 2 Byte X-Y Position ing • Real Time 
Clock • 8 Level I nterrupt Selection • I nexpensive RF Mod
ulator a l lows easy connection to any color TV • Video over 
Video and Extended G raphics I I  Mode with TMS 991 8A • 
PROGRAMMABLE SOUND GENERATOR 
• M usic, Sound Effects. Tone Signal ing, Ultrasonics • 27 Hz 
to 111 KHz Range • 3 Programmable Analog Channels with 
Separate Frequency, Volume and White Noise Control • 1 0  
Selectable Envelope Wave Shapes under Software Control 
• Two 8- Bit Prog rammable 1/0 Ports for use as External 
Keyboard/Display I n terface • Power Ampl i f ie r  for d riv ing 
External Speaker • 

T��g�a��fn";��;����%� ���g���J;!��1��r�';;;�
u
st�J��t�1�1�13�g�\':,��

a
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ror assembled and tesled unils. Send S14.50 for 120 page manual, refundable with 
order. Compatible with Z80. 8085 and 8080 at 2 or 4 MHz on S-100 buss. 

� ELECTRONIC DESIGN ASSOCIATE S  
P.O. Box 94055 Houston ,  Texas 77018 (713) 999-2255 

Circle 1 46 on inquiry card. 

Circle 1 68 on inquiry card. 

Who is it for? 
Everyone 

LOBACM DATABASE MANAGEMENT SYSTEM© 
The Only System Your Microcomputer 

Will Euer. Need 
Extremely comprehensive, versatile user-oriented management 
system for database creation and list maintenance. Runs under 
CP/M* and CBASIC2** on a microcomputer system in only 48K 
RAM. 

· 

Completely user-defined file structure with sequential, random and linked file 
maintenance; user-defined numbP.r of fields; dala transfer between records; 
high speed search algorilhms; built- in ISAM; fast sort/merge utility; record 
selectable output can be formatted and printed on various forms (labels, 
envelopes, etc . ) ;  links to C P/M commands or programs with automatic 
return to Global. 
Supplied on standard 8" IBM disk (TRS-80 Model II), complete with 
BASIC subroutine library in source code, with comprehensive 
manual. 

Trod�.? mark of 
D1gHal Hesearch 

.. Trademark o} 
Software Svsrems 

GLOBAL 
PARAMETERS 

Shipping a.nd $300 Handlong 
Included 

MANUAL ONLY . . .  $30 

DEALER INQUIRIES 
WELCOME 

1505 Ocean Ave. ,  Brooklyn, N.Y. 1 1230 212/258-5003 

Memory Boards for AT ARJ'I'M 800 & 40Q Computers 
Assembled and Tested Ready to plug in 
Completely Compatible One Year Warranty 

No Modifications necessary 

1 6K . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 99.95 

1 6K with gold plated connector tabs . . . . . . . . . . . . 1 09.95 

32K with gold plated connector tabs . . . . . . . . . . . .  1 99.95 

Visa and Mastercard accepted Quality discounts available 

Dealer inquiries invited 

Anderson Peripherals. Inc. 
P.O. Box 629 

Richardson, Texas 75080 
2 1 4-23 1 -6866 

™ATARI is trademark of Atari Corp . 

Circle 26 on inqu iry card. BYTE May 1981 403 



Circle 295 on inquiry card. 

FINDING SOLUTIONS 
AND BEING COMPETITIVE 

IS OUR BUSINESS. 
Having problems and looking for a 
computer to help solve them ? 
Are you f inding computer dealers 
come in one of two ways? Either 
Full system su pport with Full price 
or Take it or Leave it with Low 

···�-. 
··-. 

·-. .  

CIDioiC!· computar 
Allrnnn,.,n Dealer 

price. At Omega we don't bel ieve 
that you should have to make a 
choice. Yes, we're in business to sel l  
products but also, to solve you r  
p roblems.  O u r  prices wi l l  be the 
l owest poss ible.  O u r  support and 
p roduct qual i ty wi l l  be second to none. Check out our Mai l Order prices in this 
ad (our reta i l  prices wi l l  be higher).  See if  you don't agree with our f irst claim. 
For our second clai m ,  cal l  us with you r  data processing needs and problems. 
Better yet, come in  and see us. F inding solutions and being competitive is our  
bus iness.  We never forget either of  them. 

APPLE I l l  
APPLE I I  "PLUS" 4BK 
HEWLET PACKARD 85 or 83 

$CALL 
. $ 1 1 69.95 

. . . . . .  . . . . . . $ CALL 

Suppl ies : 
Scotch Diskettes - Best of Quality! 
price per box of ( 1 0) 

APPLE II ACCESSORIES: 744-0, 10, 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 27.00 
Disk I I  with controller . . . . . . . . . . . . . . $ 535.00 7 40-0 SS/SD 0 Sector . .  . . . .  . .  . . . .  . . . 3 1 .00 

741-0 SS/DD 0 Sector 37.00 
Disk I I  2nd drive . . . . . . . . . . . . . . . • . 455.00 743·0 DS/DD No Format . . . . . . . . . . • • 44.00 Graphics Tablet . . . . . . . . . . • • • . 665.00 
Language System with PASCAL 395.00 New Products: 
Silentype Pnnter W/lnt . . . . . . . . . 526.00 Videx L/C Adapter . 1 10.00 
Integer Firmware Card 1 52.00 Microsoff 1 6K RAM Card . . . . . . . . . . . . . . . .  1 69.00 
Microsoff Z-80 Soffcard 259.00 D.C. Hayes Micromodem II . . .  3 1 5.00 
Videx videoterm 80 col Card 279.00 Novation DCAT Modem . . . . .  195.00 
Sanyo 12" Green Monitor 269.00 EPSON MX·BO . CALL 

Mail Order Terms of Sales: Price based on prepaid orders. NO COD's. Visa or Master Charge orders add 3% to purchase 
price. Allow 14 working days for personal and company checks to clear. Order under $100.00 add $3.00 for shipping and 
handliniJ . All orders (unless specified in ad) within Continentia! U.S. shipped U.P.S. no charge. APO or out of Continentia! 
U.S. wnte or call for shipping charges. All prices subject to change and all oHers subject to withdraw! without notice. CA 
residents add 6% sales tax. UMEGA MllJ�() (]()M�UTE�S 
The Problem Solving Company 3447 Torrance Boulevard • Torrance, California 90503 • (213) 370-9456 

n1RRI( EiCRIJCn 
COMPUTERS© 

D IVISION OF MARK GORDON ASSOCIATES, I NC. 
P.O. Box 77, Charlestown, MA 021 29 (617) 491 -7505 

COMPUTERS 

Atari BOO W 16K . 
4K Model l II . .  . .  . . . .  
Modei i i 64K System . 
1 6 K  Model I l l . 

DISK DRIVES 

40 Track 5V4 inch drive . 
SO Track 5% . . . . . . .  . 
4 Disk Drive Cable . 

PRINTERS 

. . .  799.00 
. . . 599.00 
. .  3499.00 

. . . . 879.00 

3 1 4.00 
. .  544.00 
. . . 39.00 

Centronics 730 . . . . . . . .  599.00 
Epson MXBO . . Call lor price 
Epson MX70 . . . . . . .  Cal l for price 
Centronics 737 . . . . . . 849.00 
Okidata Microline 83 . . 999.00 
Okidata Microline 82 . 729.00 
Integral Data 440G . .  999.00 
N EC 55 1 0  w·tractor . . . 2679.00 

OPERATING SYSTEMS 
N EWDOS by APPARAT INC . 
NEWDOS+ by APPARAT I NC . 
M MS FORTH DISKETIE·PRiMER 
NEWDOS 80 . .  

. 49.00 

. 99.00 
. .  79.95 

. . . .  1 4 9.00 

BUSINESS SOFTWARE FOR TRS·80 BY SBSG 
Free enhancements and upgrades to registered owners for the cost of 
media and mailing. 30 day free telephone support. User reference on 
request. 
Fully Interactive Accounting Package. General Ledger. Accounts Payable, 
Accounts Receivable and Payroll Report Generating 
Complete Package (requires 3 or 4 drives) . 
Individual Modules (requires 2 or 3 drives) . 

I nventory I I  (requires 2 or 3 drives) . . . . . . . . . . . . . .  . 
Mail ing List Name & Address II (requires 2 drives) . 

. . . . . $475.00 
. . . . .  $ 1 25.00 

. . . . . . . . .  $99.00 
. .  . . .  $ 1 29.00 

. . . .  $1 50.00 Intelligent Terminal System ST·BO I l l. . . . . . . . . . . . . . . . • . .  
. $ 1 50.00 

. . s 49.00 
The Electric Pencil from Michael Shrayer 
File Management System . 

Okidata Microline 80 . . . 499.00 1-------------------------
Diablo 630 . 2495.00 

M ISC HARDWARE 

Expansion int TRS·BO(Ok) . 
Novation D·Cat Modem 
1 6K Memory Kit . 
Leedex Monitor . .  
Leedex I OOG . . . . . . . .  
Leedex Color Monitor . .  
Printer Cable lor above 
IS0·2 1solator . 
AC LINE FILTER . 

STORAGE MEDIA 
Scotch·box 1 0·5 1 4  . .  
Memorex·box 1 0·5 '" · 
Plastic Storage Box . . 

269.00 
. .  1 66.00 

. . 4 1 .99 
. . 1 1 9.00 

1 39.00 
399.00 

. . . .  49.00 
54.00 

. . 24.00 

27.00 
22 .00 

5.00 
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F I N E  PRINT 

TRS·BO is a Tandy Corporation trademark. Use of above operating systems 
may require the use of Radio Shack TRS·DOS. Radio Shack equipment 
subject to the will and whim of Radio Shack. 

ORDERING I N FO RMATION 

We accept Visa and Mastercharge. We will ship C.O.D .. certified check, or 
money order only. There will be a 40 percent deposit required on all C.O.D. 
orders over $300.00. Massachusetts residents add 5 percent sales tax. 

• To order. call toll-free 1·800·343·5206 
For information call 617·491-7505 

The Company cannot be liable for pictorial or typographic i naccuracies. 

The above prices do not Include shipping. 

Circle 170 on inqu i ry card. 

Clubs and 
Newsletters 

M icrocomputers In 
Planning Association 

This group is dedicated to 
using micrcomputers in the 
field of planning. The em
phasis is on the use of 
microcomputers for physical 
or social planning, in public 
agencies,  academia ,  o r  
private firms. The dues are 
$10 per year, which includes 
a bimonthly newsletter . 

For further details, contact 
the group at 1204 People's 
Bldg, 60 Monroe at Ionia, 
Grand Rapids MI 49503, 
(616) 454-9375. 

MP/M 
Users Group 

MAPS is an MP /M users 
group that publishes a quar
terly newsletter called MAPS 
Digest. The newsletter con
tains application reports, 
compatibility issues, MP /M 
support product reviews, and 
problem areas and solutions 
discovered by MP /M users. 
Members receive a list of pro
grams in the MAPS software 
library and can participate in 
the MAPS bulletin-board ser
vice. Conta�t Digiac Cor
poration, Commercial Prod
ucts Division, 175 Engineers 
Rd, Smithtown NY 11787, 
(516) 273-8600. 

Monadnock 
Computer Society 

The Monadnock Com
puter Society meets on the 
first Thursday of each month 
at the Keene State College 
Library in Keene, New 
Hampshire. Club members 
own and use the most 
popular microcomputers on 
the market. The club is ac-
tively 
from 
MCS 

seeking information 
other organizations. 
Output, a monthly 
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GO FOR IT ! 
FOR PRICE ,OUALITY & RELIA BILITY 

ADDS REGENT 25 . . . . . . . . . . . . . . . . . .  $ 925.00 
ANACOM Pr inter (Ser. / Par . )  1 50CPS . 1 095.00 
ANA DEX Pri nter  DP-9000 . . . . . . . . . . . . . . .  1 299.00 
ANADEX Printer DP-9500/9501 . . . . 1 375.00 
BASE 2 Printer with opt ions . . . . . . . . . . . . 599.00 
CENTRONICS Pr inter 779 w/tractor . . 975.00 
CENTRONICS P rinter 730 (Para l le l )  . . . . . 675.00 
CENTRONICS P rinter 737 (Paral le l )  . . . . . 825.00 
EATON Dot Matr ix Paral le l  . . . . . . . . . . . . 399 .00 
EPSON MX 80. . . . . . . . . . . . . . . . . . . . . . . Cal l  
MICRO-TERMS . . . . . . . . . . . . . . . . . . . . . . Cal l  
OKI DATA M i c ro l i ne Series . . . . . . . . . . . . Cal l  
TELEVIDEO 920-B . . . . . . . . . . . . . . . . . . . 795.00 
PAPER TIGER 460G . . . . . . . . . . . . . . . . . . . .  1 1 75 
TRIMM-Pr inter Stand with basket . . . . . . 95.00 

CALL FOR QUOTES ON ANY OTHER M ICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) D is
kettes, Cartridges, Mag Tape, etc. I n  addit ion we carry a 
comp lete l i ne  of P rinter Ribbons and other data p rocess
ing accessories.  �Disc13l 

MART, INC. 

1 840 L INCOLN B LVD. ,  
SANTA M O N ICA, CA 90404 
(21 3) 450-591 1  (CALL COLLECT) 

PRICES SUBJECT TO CHANGE 

II BYTE II 
BAC K I SS U ES 

FO R SA·L E  
The fol lowing issues are avai lable: 

1 976: Ju ly 
1 977:  Apr i l  thru December except October 

1 978: February thru December except August and N ovember 
1979: January thru December except February and March 

1 980: Janua ry, March thru August ,  November and December 
1 98 1 : February to cu rrent issue 

Cover pr ice for each issue through August 1 977 i s  $ 1 .75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 

September 1 977 through October 1 979 issues are $2 .50 
Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 

·November 1 979 to cu rrent is $3 .00 Domestic; $4.00 Canada 
and Mexico; $5.00 Foreign. 

Send requests with payment to: 

BYTE M agazine 
70 M a i n S t ,  Peterborough N H  03458 

A ttn: Back Issues 

Please al low 4 weeks for domestic del ivery 
and 8 weeks for foreign del ivery. 

• Payments from foreign countries must be made 
in US funds payable at a US bank. 

CATCH THE 5- 1 00  INC. BUS! 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

M o rrow Designs D iscus I I  D 
Double Density D isk  System 
w/CP/M & M i crosoft Bas ic  A& T 1 1 99 . 00 959 .00 

Godbout XX-20-32K Static 
M e m o ry  Unkit 559 . 00 449 .00 

S . D .  Syste ms VDB 80x24 Kit  437 . 00 349 . 00 

Ith aca l ntersystems M P U-80 
Series I I  Z-80 A&T 395 . 00 3 1 6 . 00 

SSM 1/0 4 with 2P & 2 S  p o rts Kit 2 1 0 . 00 1 78 . 00 

Potomac Micro-Magic  M o d e m  
A&T 399 .00 339 .00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 

We carry al l  major lines such as 
S .D .  Systems, Cromemco, Ithaca lntersystems, North Star, 

Sanyo, ECT, TEl, Godbout, Thinker Toys, SSM. 
For a special cash price,  telephone us. 

S - � D D � • n c .  7 White Place, Clark, N.J. 07066 201 -382-1 31 8 
Hours: Mon. - Fri. - 1 0  a.m. to 6 p.m. 

SEND 
• • 

-._ MICRONET _.. 
M I CROMATE E L E C T R O N I C S, I N C  

1 . A Smart One 
with auto everything 
built in! 
• Auto Dial 
• Auto Answer 
• Auto Mode 

(originate/answer) 

• "Direct Connect" 
for any computer 
with an RS232 

Interface. 

2. A "Direct 
Connect" for the 
Apple.* 
Does not need an 
interface card! • Auto Dial 
• Auto Answer • 25 Keyboard 

commands. • Will also operate 
interactively with 
your programs! 

3. An Acoustical 
Modem for the Apple.* 
Does not need an 
interface card! • Costs less to get 

on line than any 
similar modem. 

• 25 Keyboard 
commands. • Will also operate 
interactively with 
your programs! 

$299.00 . $289.00 $1 79.00 
MICRO MATE ELECTRONICS, INC. 

East Meadow, New York 1 1 554 1 1 1 6A 8th Street Suite 1 1 0  
East Coast: 2094 Front Street I West Coast: 

(51 6) 794-1072 Manhattan Beach, California 90266 

All "Direct Connect" modems are FCC certified. *Registered trademark of Apple Computer. Inc. 
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Circle 1 24 on inquiry card. COMPUTER�----------

CE NTE R proudly announces the 

(7� 
of our newest New York showroom 

480 LEXINGTON AVENUE 
(American Brands Bldg. Between 46th & 47th St.) 

scheduled opening April 1 6th. 

featuring . . .  

Tomorrow's 
Computers 
Today 

SPECIAL 
PR IC ING 

AVAILABLE 
• from (3 Cromemco 

Complete Software 
Support for all 

Cromemco Systems 

WARRANTY
SERVICE 

INCLUDED 

Hardware & Software • Educational Library • Professional Assistance 
for Business • Engineering • Industry • Education • Home Entertainment 

COMPUTER CENTER 
DigiByte Systems Corp. 

31 East 31st Street I 480 Lexington Avenue 
(between Madison & Park A venues) (American Brands Bldg. between 46th & 4 7th St.) 

New York • (212) 889-81 30 New York • (212) 687-5090 
Mon. Tues. Wed. & Fr i . 1 0 AM to 7 PM • T h u rs. 1 0 AM to 8 PM • Sat. 1 0 A M to 6 PM 

TYPEWRITER TURNS PRINTER 
FOR UNDER $300 

Our simple plug-in modu le  converts Ol ivetti or Olympia electronic typewriters 
i nto computer printers or computer term i nals! !  

• No modifications to the typewriter 
• Takes only minutes to install 

NO EXPERI ENCE N ECESSARY 
• Does not affect O l ivetti warranty 
• Does not affect normal typewriter functions 
• All  typewriter functions can be 

computer controlled 

• RS232C. I EEE and parallel interfaces 
available 

• KSR version turns typewriter 
into a computer terminal 

• Fully assembled, tested and burned in 

Available for the following: Please send me an interface kit for: 

Olivetti ET1 21 

O lympia ES100 

R/0 
KSR 
R/0 
KSR 

$295 
$445 
$295 
$445 

PRAXIX 30/35 0 
KSR 0 Serial 

ET121 0 ES100 D 
D Parallel D 

R/0 D 
IEEE 0 

A ll prices in U.S. funds. Name-------------------
Please make cheque or 
money order payable to: 

Vertical Data Systems Inc. 
1215  Meyerside Dr., Unit 2A 
M ississauga, Ontario 
Canada L5T 1 H3 

Address 

State ______ Zip ____ Visa D Mastercharge D 
Card N umber ______ Expiry Date _____ _ 

• Module lor Olivetti Praxis 30 (35) now available. 

406 May 1981 © BYI"E Publications Inc 
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Circle 427 on inquiry card. 

newsletter, is available. Con
tact Doug Scribner, POB 405, 
Keene NH 03431, (603) 
352-5558.  

Computer 
Neophyte Newsletter 

ComputerTalk Associates, 
publisher of ComputerTalk 
for the Pharmacist, has intro
duced a monthly newsletter 
for first-time buyers and 
users of small-business com
puters. The newsletter covers 
software, hardware, legal 
issues, new products, and it 
gives advice on what to look 
for when purchasing a com
puter. It is designed for 
readers with no prior back
ground in electronic data pro
cessing. Subscriptions are 
available for $35 per year 
from ComputerTalk Associ
ates, Whitpain Office Cam
pus, 1750 Walton Rd, Blue 
B e l l  PA 1 9 4 2 2 , ( 2 1 5 )  
825-4918. 

TRS-80 Users 
Group of Delaware 

If you live in the Delaware 
Valley area, there's a users 
group that would like to hear 
from you. For more informa
tion on the group and its ac
tivities, contact Tim J lhde, 
1116 Piper Rd, Wilmington 
DE 19803, (302) 478-7415. 

PDP-8 Users 
Software Exchange 

There's a free software ex
change service for DEC (Digi
tal Equipment Corporation) 
PDP-8 users. The service 
allows users to submit their 
software for exchange credits 
that can be used to obtain 
any software listed in the 
Quarterly Software Exchange 
Bulletin . Also available is the 
electronic magazine Digital 
Digest. Contact PDP-8 Soft
ware Exchange, 3169 Hol
comb Bridge Rd, Suite 307, 



Circle 62 on i nquiry card. 

\Nhat do you want 
your computer and 
video player to do 

that they can't do now ? 
0 A. Display videotape segments 

then automatical ly switch to 
computer text. 

0 B. Display multiple-choice options 
at each stage of the presenta
tion, then ,  depending on the 
choice made, replay any portion 
of text and/or video, or move on 
to new material. 

0 C. Show any portion of the com
puter text and/or v ideotape 
(randomly accessed) depend
ing on the pace and/or choices 
of the user. 

0 D. ALL OF THE ABOVE . . .  and 
do it all on one screen. 

If you checked D ,  contact us for more 
information on Cavri I nteractive Video. 
We offer a reasonably priced, sophisti
cated system that l inks an Apple* or an 
RS-232 interfacing computer with a 
Sony or P a n asonic V C R  and TV 
screen - with n o  modification. I n 
cluded are simple, straightforward in
structions for writing your programs. 
P l u s  f r a m e - accu rate  s t o p s  a n d  
switches with no accumulated error. 

Write or call today and join the many 
companies, large and small ,  that are 
improving their audiovisual tra in ing 
and testing with the new technology 
pioneered by Cavri. 

Training, of course, is only one appli
cation. Now you can catalogue any
thing - for example, a museum can 
videotape its paintings, sculptures, · 
and artifacts, then show them by artist, 
subject, date, or any other grouping, 
regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application ,  and we can 
help by supplying  the system and 
guidance on programming and video
tape or videodisc production. 

Cavti 
intcrncthrc Video 

26 Trumbull Street, New Haven, CT 0651 1 
(203) 562-4979 

·rM - Apple Computer Co. 

Clubs and Newsletters-------------

Department 1019, Norcross GA 30071, 
(404) 447-4736. 

Computernews for Dentists 

This monthly 4-page newsletter con
tains information about computers, 
developments in technology, and explana
tions of components. The newsletter 
shows dentists how the computer can help 
in their work, especially in management.  
Computernews for Dentists is  published 
by Praxis Computer Inc, 431 St Paul St, St 
Catherines, Ontario, L2R 3N4, Canada, 
(416) 688-2611. 

MICRO 

MICRO (Midwest Interactive Com
puter Organization) meets on the second 
Saturday of each month. Dues are $15 per 
year. Members own Apple, TRS-80, OSI, 
TI 99/4, KIM, Technico, and other makes 
of computers. Contact MICRO at 1520 W 
Capitol Dr, Appleton WI 54911. 

The Aurora 
Computer Society 

The Aurora Computer Society meets on 
the second Wednesday of each month at 
the Holyrood School, 7920 94th Ave, 
Edmonton, Alberta, at 7:30 PM. The 
group is involved in computer-to-amateur 
radio interfacing and BASIC classes. 
Members own PET, TRS-80, SwTPC, and 
other kinds of microcomputers. A 
monthly magazine, Intercom 80, features 
technical articles and news of the Society. 
They are interested in communicating 
with other groups. Contact Bob Hunt
ingford, POB 4342 South Edmonton, 
Alberta; or Bill Gillespie, 10129 90th St, 
Edmonton, Alberta, TSH IRS, Canada. •  

ELIMINATE INTERACTING 
FLOPPIES, PRINTERS 

a n d  processors with these AC power centers · that have 
spike suppressors and filtered AC sockets.  

1 2  sockets, 
one filter 

8 sockets, 3 pairs 
i ndividual ly  filtered , 
sp ike  su ppression for all ,  spike 

1 2  sockets, 
s p i k e  

MFJ-1 1 06 

$4995 
New MFJ multi-outlet AC power centers let 

you el iminate interaction of floppies. printers. 
memory, etc. caused by power line coupling, 
and el iminate power line spikes that can cause 
memory loss. errors. and erratic operation. 

MFJ-11 07, varistors (from each l ine to ground 
and l ine to l ine) suppress spikes. 

8 sockets (4 pairs), all 3-prong. RFI pi-filters 
on each l ine for each of 3 pairs of sockets iso
late equipment from each other and power line. 
Fourth pair is unswitched/unisolated. 

Lighted power switch. Pop-Out fuse. 3-wire 
6 foot cord, 1 5A/1 25VAC. 1 875  watts total. 

Rugged heavy-guage aluminum case. Black. 
Easy mounting slots. 1 8"L x 2-3/4"W x 1 -7/B"H . 

MFJ-1 106, similar to 1 1 07  but 1 2  sockets 
(2  unswitched), one fi lter for al l ,  has spike pro-

Circle 237 on inqu iry card. 

M FJ- 1 1 0 5 

$3995 
tection, l ighted switch,  fuse. 

MFJ-1 105,  same as 1 1  06.  less RFI fi lter. 
Order from MFJ and try it - no obligation. I f  

not del ighted. return it with in 30 days for refund 
(less shipping) . .QruL year uncondit ional guarantee. 

Ortler today. Call toll free 800-641-1 800 . Charge 
VISA. MC or mail  check. money order fo1 amount 
as milicated above plus $4 .00  shipping each .  

Eliminate spikes and interaction. order now. 

CALL TOLL FREE • • •  800-647-1800 
Call 601 -323-5869 for techn ical · information, or
der/repair status. Also call 601 -323-5869 outside 
continental USA and i n  Mississippi. 

M FJ ENTERPRISE:S, 
I N C O R PO RATED 

B o x  4 9 4 ,  Mississippi State, M S  39762 
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A File Catalog System 
for UCSD Pascal 

Edward Heyman 
300 Center Hill Rd 

Centerville DE 19807 

It doesn't take long to accumulate a large number of 
disks with assorted software, particularly if you insist on 
a reasonable amount of backup. Finding a program you 
worked on two months ago can be a problem without 
some type of file organization. Ward Christenson pro
vided the CP/M world with that organization in his 
UCAT disk catalog system. I 'd be lost without i t .  

As my collection of  UCSD Pascal files grew I needed a 
system similar to UCAT to cope with the problem. 
Hence, I created CATALOG (see listing 1) .  Written in 
Pascal, it does all the things that UCAT does as fast or 
faster than UCAT (even though UCAT is written in 
assembly language) .  A new directory can be merged into 
a 600-entry catalog in about 30 seconds. A search for a 
file in a 600-entry catalog takes less than a second. A 600-
entry catalog uses about thirty-six blocks, as does the 
backup file. The program code file and pointer file use 
another twenty blocks for a total of ninety-two blocks. 

What CATALOG Does 
CATALOG maintains a file of records in which each 

record is �imilar to a UCSD Pascal directory entry. The 
record contains the name of the volume, the file name, 
the type of file, the date the file was last changed, and the 
length of the file. CATALOG gets the records directly 
from a volume directory during UPDATE. Once the 
CATALOG file is filled with records you can locate a file 
with the SEARCH command. 

Being lazy, I like to have my machine do as much of 
my work as possible, so I've added a few bells and 
whistles to the essential features. 

Using CATALOG 
For the CATALOG program to work, the files 

MASTCAT.DATA and CAT.POINT.DATA must be on 
Drive five. If they are not, the program asks if you want 
to create them. The first time the program is run you 
must respond with a "Y" to the prompts for file creation 
before you can proceed. 

Thereafter, executing CATALOG will bring forth the 
command line : 
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CATALOG - S)earch D)isplay B)ackup U)pdate 
R)emove Q)uit .  

The 5 Command 
Entering "S" will put the program in the Search mode 

with the prompt :  

ENTER THE NAME O F  FILE T O  B E  FOUND -

Uppercase must be used for the file name. Wild-card 
searches can be made by replacing the wild-card section 
with "= ". For example, the following entries may be 
made to find CATALOG . TEXT : 

CATALOG. TEXT 
CAT = 
= LOG .TEXT 

The directory of an entire volume can be obtained by 
typing the name of the volume followed by " :" .  

Entering file name FREE. SPACE will display a l is t  of  all 
the cataloged volumes, the available space, and the most 
recent date of catalog update of each volume. 

The output of the Search command can be directed to 
the printer by typing "< " before the name of the file to be 
searched . 

The D Command 
Entering "D" in response to the main prompt line will 

display the entire catalog in alphabetical order. 

The B Command 
Entering "B" in response to the main prompt line will 

display all files that exist on only one volume (all files 
that do not have a backup) .  The routine checks only for 
the same file name; therefore, files with the same name 
but different dates are considered to be backed up. 

The U Command 
A response of "U" to the main prompt line will activate 



the update routine, which will produce the prompt: 

ENTER UNIT NUMBER CONTAINING UPDATE 
VOLUME -

If UNIT 5 is selected, the catalog file will be updated with 
the contents of the volume containing the catalog files 
(with the exception of MASTCAT.DATA). For all other 
volumes UNIT 4 should be used. 

The update procedure will first rename the main 
catalog file (MASTCAT.DATA) to BACKCAT.DATA 
and then read the directory for the volume on the selected 
unit and create a file name FREE. SPACE with the unused 
space on the volume . It will then sort the files by 
alphabetical order and merge the volume list with the 
catalog file (MASTCAT.DATA) and at the same time 
create the pointer file (CAT .POINT.DATA. ) .  

While merging, any file names added will be  displayed 
on the console terminal and any files that were previously 
on the volume but were removed will be removed from 
the master file and displayed as having been deleted. 
After completion, the number of entries in both the main 
and backup files will be displayed. 

The beauty of Pascal is its self
docu menting features- the pro
gram should not be difficult to 

follow. 

The R Command 
Entering an "R" in response to the main prompt will in

voke the prompt line: 

ENTER NAME OF VOLUME TO BE REMOVED -

Entering a volume name and a carriage return will cause 
all entries in the main catalog file for the selected volume 
to be removed from the file and to be listed on the ter
minal. 

The Q Command 
To leave CATALOG enter "Q " .  UNIT 4 will be 

checked to see if it contains the booted system volume; if 
not, a prompt to insert the original system volume will be 
displayed on the terminal before the program is exited (to 
prevent a system crash) .  

How the Program Works 
The beauty of Pascal is its self-documenting fea

tures-the program should not be difficult to follow. 
Since most systems will not have sufficient memory to 

hold a copy of both the old (BACKCAT.DATA) and the 
new catalog (MASTCAT.DATA) at one time, the files 
are read in and written out in sections. OCAT and NCA T 
are arrays that hold the records read from the old file and 
the records to be written to the new file, respectively. The 
size of these arrays is determined by the constant 
MAXREC . MAXREC should be adjusted to suit your 
memory size. NREC and OREC are variables associated 
with the number of records read or records written dur
ing the current read or write. DREC is associated with the 

VERSION 3.0 
It  keeps getting 

better and better! 
Starting over a year ago with the 
original  set of programs from 
Osborne & Associ ates, we hove 
gradua l l y deve l o ped a s e l f
i n sta l l i n g ,  re l i a b l e  b u s i ness  
package. A part ia l  l i st of  our  
enhancements: 

No-Hassle Instal lation. 
You s imply select your des i red 
configuration from a series of 
menus and go. There is  no re
compi l i ng necessary, except for 
some state payro l l  tax routi nes. 

CRT Independence. 
We support 1 6  term ina l  types 
d i rectly, and provi de a method 
for spec ify ing more. We con 
make it run w ith your CRT - or 
your money bock. 

File Access. 
Our GL account f i l e  l ookups are 
much faster than the ori g i n a l .  
A n d  now - w i t h  vers ion 3.0 -
we have doubled the number of 
accounts, customers, and ven
dors that can reside on a disk.  

There are many other i m
provements - send for deta i l s . 

We be l ieve our product to be the 
best Osborne-based bus i ness 
package ava i lable for CP/M
based microcomputers. We are 
committed to the ongoing sup
port of our users, through both a 
tech-support phone l i ne and a 
generous upgrade po l i cy. 

Vondoto has been supply ing ap
pl i cations software for over eight 
years. Qual ity and support are 
our way of doing busi ness.  

O u r  3 0 - d o y  m o n e y - b a c k  
guarantee speaks for i tself.  

General Ledger with Cosh Journal $295 
Accounts Receivable $295 
Accounts Payable $295 
Payroll with Cost Accounting . $295 All Four Packages (GL. AR, AP, PR) $995 
Magic· Wand (Super Word Processor!!) $345 
Pearl Level I l l  (best prog. tool available) . $645 
CBASIC-2 . . . . . . . $ 1 1 0  
TRS-80'' MOD I I  CP/M' 2.2 ( P  & n $ 1 85 
HB9/Z89 CP/M' 2.2 (Magnolia) $ 1 99 

Formats: Std. 8", 5" Nor1hStm DD. TRS-80 MOD I I ' 
H89/Z89. Manuals for GL, AR/AP, and PR ore not in· 
eluded in price - add $20 per manual desired (AR/AP 
ore in one manual). CP/M-- and CBASIC-2 required to 
run accounting softwore. Users must sign licensing 
agreement. Dealer inquiries invited. 

To order col i :  (206)542-8370 
or write: V ANDA T A 

1 7541 Stone Ave. N. 
Seattle, WA 98133 

CP!Mf!) is o registered trademark of Digital Research 
TRS-8CJ!l is a registered trcxiemari<. or ROOio Shock, Inc. 
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number of records in the directory. OTOTREC and 
NTOTREC are the total records read or written to or 
from a file . 

In order to speed the action of the SEARCH command 
a pointer file is created during UPDATE. The index to the 
pointers are the characters "A" to "Z" .  The array holding 
the pointers is called DEXRA Y and is stored on disk in the 
file CAT.POINT.DATA. The pointer list is created by 
calls to the procedure SETDEX. It is written to file by 
procedure WRITEDEX and read into array DEXRA Y by 
procedure READDEX. 

Procedure BACKUP checks to see if the file name of a 
record is unequal to its predecessor and successor. If it is, 
it is not backed up. Since the array is not large enough to 
hold all of the catalog file, provisions must be made to 
compare the last entry in one array with the first entry in 
the next array. The Boolean variables PASS and 
UNBACK are used for this purpose. 

To simplify the logic of procedure MERGE, several IF 
statements as well as the CASE statement have been used. 
The problem may be stated as follows: 

• If the current directory record file name is less than the 
current old catalog record file name, insert the directory 

record in the new catalog and increment the new file 
pointer (NREC) and the directory pointer (D) .  
• If the current directory record file name is equal to the 
current old catalog record file name, check the volume 
names. If the current directory record volume name is 
less than the old catalog record volume name, insert the 
directory record and increment the new catalog (NREC) 
and the directory (D) pointers. If the current directory 
record volume name is equal to the old catalog record 
volume file name, insert the directory record and incre
ment NREC, OREC, and D. If the directory record vol
ume name is greater than the old file record name, insert 
the old catalog record into the new catalog and increment 
the new catalog and old catalog pointers. 
• If the current directory record file name is greater than 
the old catalog record file name, insert the old catalog 
record in the new catalog and increment the new catalog 
pointer and the old catalog pointer. If the directory 
record volume name is equal to the old file record volume 
name, do not enter the record in the new catalog, and 
simply increment the old catalog pointer. 

I hope that you will find CATALOG useful in keeping 
track of your files and programs. • 

Listing 1: A disk catalog system for UCSD Pascal. This program maintains a file of records in which each record is similar to a UCSD 
Pascal directory. Each record contains the name of the volume, the file name, the type of file, the date the file was last changed, and 
the length of the file. 

{ $ S t } { L.  C O N S O L E ! } { L. P R I N T E R ! } { L  C A T . P R N . T E X T } 

P R O G R A M  C A T A L O G ; 

{ *  w r i t t e n  b �  e d w a r d  h e � m a n  * }  
{ *  3 0 0  c e n t e r  h i l l  r o a d  * }  
{ *  c e n t e r v i l l e d e l a w a r e  1 9 8 0 7  * }  

C O N S T  

T Y P E  

B L A N K S = I • ; 
M A X R E C :::: 2 0 0 ; 
M A X f� E C _. 1 = 2 0 1 ; 
NF I L E N A M E = ' t 5 ! M A S T C A T . D A T A ' ; 
OF I L E N A M E = ' t 5 ! B A C K C A T . D A T A ' ; 
P F I L E N A M E = ' t 5 ! C A T . P O I N T . D A T A ' ; 
C L E A R S C R E E N =  1 �.� ; 

D A T E _ R E C O R D  = P A C K E D  R E C O R D  
M O N T H ! O ,  . 1 2 ;  
D A Y : 0 . .  3 H  
Y E A R : 0 ,  , 1. 0 0  

E N D ; 

D I R _ S I Z E = 0 , , 7 7 ;  
V O L _ I D  = S T R I N G ( 7 J ; 
F I L E _ I D  = S T R I N G C 1. 5 J ; 
F I L E _ T Y P E  = C U N T Y P E D , X D I S K , C O D E , T E X T , 

I N FO , n A T A , G R A F , F O T O , S E C U R E D I R ) ; 
D I R _ R E C O R D  = R E C O R D  

F I R S T _ B L O CK ! I N T E G E R ; 
L A S T _ B L O C K ! I N T E G E R ; 

410 May 1981 © BITE Publications Inc 

Listing 1 continued on page 411 



Listing 1 continued: 
C A S E  D I R_ F I L E _ K I N D : F I L E _ T Y P E  O F  

S E C U R E D  I R ,  U N T Y P E D : · 
< D I R _ V Q L _ N A M E : V O L_ I D ;  

Z E R CJ._ B L. O C K ' 
N U M  .... D F  .... F I L. E S ' 
T O T A L _ B L D C K S : I N T E G E R ; 
L A S T _ B O O T : D A T E _ R E C O R D ) ;  

X D I S K , C O D E r T E X T , I N F O , D A T A ,  
G R A F , F O T O : 

< D I R _ F I L. E _ N A M E : F I L E_ I D ;  
I... A S T B Y n:: :  :L • •  5 1 2 ;  
D I R_ F I J... E _ D A T E : D A T E _ R E C O R D > 

C A T A L O G _ R E C O R D = P A C K E D  R E C O R D  
V O L _ N A M E : V O L _ I D ;  
F I L E _ N A M E : F I L E _ I D ;  
F I L E _ K I N D : F I L. E _ T Y P E ; 
F I L. E _ D A T E : D A T E _ R E C O R D ; 
F I I... E _ S I Z E : 0  • •  9 8 8 ; 

E N D v 

D I R E C T O R Y  = A R R A Y E D I R _ S I Z E J  OF D I R _ R E C O R D ; 
C A T A R R A Y  = A R R A Y  C O  • •  M A X R E C J OF C A T A L O G _ R E C O R D ; 
F I L E N  = S T R I N G C 2 0 J ; 
R E C N U M  = o • •  M A X R E C _ l ;  
I N D E X = ' A '  • •  ' Z ' ; 
I N D E X A R R A Y  = A R R A Y  [ I N D E X  J OF I N T E G E R ; 

N R E C , N L R E C , O R E C , O L R E C r D R E C , D L R E C : R E C N U M ; 
N TO T R E C , O T O T R E C : 0  • •  2 0 4 7 ; 
R E M D V , N F I L E E N D , O F I L E E N D , D O N E : B O O L E A N ; 
C H : C H A R ; 
D F X : I N D E X ; 
D E X R A Y  : I N D E X A R R A Y ; 
P : F I L E  O F  C H A R j - { u s e d  t o  s w i t c h  f r o m  c o n s o l e  t o  P r i n t e r }  
U O L. , T E S T , S Y S T E M V O L U M E : V O L _ J D ; 
C A T F I L E , O C A T F I L E , N C A T F I L E : F I L E OF C A T A L O G _ R E C O R D ; 
N C A T , O C A T : C A T A R R A Y ;  Listing 1 continued on page 412 

HARDWORKING SOFTWARE 
DISSAX/TXTBOOK/FRMFLEX DISSAX/ A cunning two-pass 8080/Z80 disassembler 

that produces print and d i rectly assembleable source 
outputs. DISSAX I S  a sophisticated cross referencing tool that CP/M is a trademark of Digital Research. puts references w he re they be lon g, as l i n e  comments, n ot 
1n a separate o utput secti o n. Req u 1 res 1 6 K  CP/M. Manual  $5/ CBASIC2 is a trademark of Compiler Systems, I nc. 

Object $85/ Source $150. · Manual prices appl icable to software pu rchase. 

TXTBOOK/ 
. . . Delivered by CEXEC on 8" single density 

. Text fo rm attmg software for soph1 st1cated docu m ent .  soft sectored disks. 
preparation or mass m a i l ings, w1th the best pnce to perfo rmance rat1o 0. t f h f 1 1 th f · · 1 d t · 

1 1 I I f f 1scoun or p ure ase o a ree pro-a any s 1m 1  ar pro _uc . TXTBO�K g1ves you tota contra over a acets o grams Manual s30; Object s300; document prepara�1on, 1 ncludmg m u lt1-level text 1 nsert!on, several footnote ' 
Source s6oo. styles, and automatiC table of contents generation. Requ 1 res 40K CP/M. CBASIC2 California resi'dents add &'h% sales tax. 

INT and Microsoft BASIC COM formats. Manual $15/ Object $100/ Source $200. 
FRMFLEX/ A complete forms hand l ing system al lowing independent CRT input 

and pr inter o utput formats. The o nly system of its l<ind,  FRMFLEX gives you 
complete control over forms creation, updati ng, and data entry w1th s imple 

user or iented techn iq ues.  Req u i res 32K CP/M and addressable cursor 
CRT. CBASIC2 INT and M icrosoft BASIC COM formats. Manual $20/ 

Object $175/ Source $350. 

Mclean Va Houston Dallas 

Circle 66 on Inqu iry card. 

@)cegn handsco 

211 Sutter Street S uite 300 
San Francisco, California 94108 

(415) 981-4724 
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Listing 1 continued: 

F U N C T I O N  L O O K U P < FN ! F I L E N > ! B O O L E A N ; F O R W A R D ; 

S E G M E N T  P R O C E D U R E  I N I T I A L I Z E ; 
V A R  

B E G I N  

I ! R E C N U M ; 
C A T ! C A T A RR A Y ; 
D E X F I L E ! F I L E  O F  I N D E X A R R A Y ; 

I F  < N O T  L O O K U P < N F I L E N A M E > >  
T H E N  B E G I N  

W R I T E L N < ' T H E R E  I S  N O  F I L E  N A M E D  ' , N F I L E N A M E , '  O N  T H I S  D I S K ' ) ;  
W R I T E L N < ' D O  Y O U  W A N T  T O  C R E A T E  A ' , N F I L E N A M E , '  { Y / N } ' ) ;  
R E P E A T  

F� E A D  ( C H  > 
U N T I L  < C H I N  [ ' Y ' , ' y ' , ' N ' , ' n ' J ) ;  
I F  < < C H < > ' Y ' ) A N D  < C H < > ' y ' ) )  T H E N  E X I T < C A T A L O G > ;  
w r i t e l n < ' F I L L I N G A R R A Y [ O J ' ) ;  
W I T H C A H O J  D O  

B E G I N  
, . V O I... ... N A M E : = '  

F I L E ... N A M E : = '  
F I I... E_ K J N D ! = U N T Y P E D ; 
F I L E _ D A T E . M O N T H ! = O ;  
F I I... E _ D A T E . D A Y ! = O ;  
F I I... E _ D A T E . YE A R ! =O ;  
F I I  ... E _ S I Z E : = 0 ; 

, 

E N D v 

, . , 

F O R  ! ! = 1  T O  M A X R E C  D O  C A T C I J ! = C A T C O J ; 
w r i t e l n ( ' A R R A Y  I S  F I L L E D ' ) ;  
R E W R I T E < C A T F I L E , N F I L E N A M E > ;  

F O R  I ! = O T O  M A X R E C  D O  
B E G I N  

C A T F I L E � : = C A T C I J ;  
P U T < C A T F I L E > ;  

E N D H f o r :n 
C L O S E < C A T F I L E , L O C K > 

E N D {  :i. f }  
E L S E  W R I T E L N < ' T H E  F I L E  ' r N F I L E N A M E , '  A L R E A D Y  E X I T S O N  T H I S  V O L U M E  ' ) ;  

Listing 1 continued on page 413 
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CROMEMCO 

800 

400 

MICRO 
Computer 

System 

1421 

V ideo 

MORE SPECIALS 
lnlegral Dala Syslems 
Model445 

Livermore Accouslic 
Coupler . . . $195.00 

Prinler. . . . . .  $695.00 Cenlronics Micro 
Televideo Prinler. . 349.00 
Model 950 . . . . 1295.00 5" Scolch Diskelle 

lnduslrial Micro Box . . 34.95 
Syslems . .  349. 00 8 "  Scolch Diskelle 

Box . . 39.95 
We have a full staff of Programmers and 

Computer Consuflants to design, configure and 
deliver a Turnkey Computer System to meet 

your specific requirements 

We carry a full line of: ADDS, OUME CRDMEMCO, SCOTCH, MAXELL, vi� ' BATIM ,  ALPHA-MICRO, ATARI, INTEGRAL DATA, LIVERMORE COUPLERS HAZELTINE, TEXAS INSTRUMENTS DIGITAL MICRO SYSTEMS and othe�s. 



Listing 1 continued: 

I F  N O T  L O O K U P < P F I L E N A M E > 
T H E N  B E G I N  

W R I T E L N < ' T H E R E  I S  N O  F I L E  N A M E D  ' , P F I L E N A M E , '  O N  T H I S  D I S K ' ) ;  
W R I T E L N < ' D O  Y O U  W A NT T O  C R E A T E  A ' , P F I L E N A M E , ' { Y / N } ' ) ;  
R E P E A T  

f� E A D  ( C H ) 
U N T I L  < C H I N  c � Y ' , ' y ' , ' N ' , ' n ' J ) ;  
I F  < < C H < > ' Y ' ) A N D  < C H < > ' y ' ) )  T H E N  E X I T < C A T A L O G ) ; 
F O R  D E X : = ' A '  T O  ' Z '  D O  D E X R A Y C D E X J : = o ; 
R E W R I T E < D E X F I L E , P F I L E N A M E ) ;  
D E X F I L E � : = D E X R A Y ; 
P U T < D E X F I L E ) ;  
C L O S E < D E X F I L E , L O C K ) ;  
W R I T E L N < P F I L E N A M E , '  WR I T T E N  T O  D I S K ' ) 
E N D {  i f } 

E L S E  W R I T E L N ( ' F I L E ' , P F I L E N A M E , '  E X I S T S : > ;  
EN D ; { i n i t } 

FUN C T I O N L O O K U P ; 
{ r e t u r n s  T R U E  i f  f i l e n a m e  P r e s e n t  F A L S E  i f  n o t }  

VAl� 
I O R : O  • •  1 5 ;  

B E G I N  
{ $ 1 - } 
R E S E T < C A T F I L. E , F N ) ; 
I O R : = I O R E S U I  ... T ;  
C L O S E < C A T F I L E ) ;  
{ �f ;l + } 
I F  ( I O R = O ) 

T H E N  L O O K U P : = T R U E  
E L S E  B E G I N  

L O O K U P : = F A L S E ; 
I F < I O R < > l O )  T H E N  W R I T E L N < ' I OR E S U L T  F O R  ' , F N , '  I S  ' , I O R ) ;  

E N D ; { e l s e }  
E N D ; { l o o k w- > } Listing 1 continued on page 414 

si � f\.i \.-t' THE UL TIMATE INVENTOR Y CONTROL S YSTEM 
r for the TRS-80! 

Why the u l t imate? Because it turns your M odel  I I  TR S-80 microcomputer in to  a powerfu l control  system that keeps 
track of your i nventory by both kind and class, so you can tell not on ly h ow many je l ly  bea ns you've got, but how many of 
them a re red and how many a re black.  And how many red jel ly beans are big. And how many a re s ma l l .  And how much 
they cost.  Better yet , if you consume your inventory by k it ,  just tell the system what 's in  the k i t .  Then when you withd raw 
some k its,  it automatica l l y  adj usts  the inventory level for a l l  the components i n  that k i t .  W hen the i nventory gets down 
to a predetermined leve l ,  i t  even tells you i t 's t ime to order a nd where to  order.  And with the wide variety of reports i t  can 
supply, you keep t rack of costs,  usage patterns, and a host of other variables.  But best of  a l l ,  the  system opera tes j ust l i ke 
the manual  i nventory contro l  system you're used to,  so you d o n 't have to learn a new way of d oing t h i ngs - its easy-to
fol low self-teach ing manual  makes i t  a snap to  run. 

The system req u i res a M odel  I I  T R S-80 with  64 K memory. a 
1 32-column prin ter. and one or two 8" floppy d isk d r i ves. 

S ingle d iskette system with u p  t o  950-item ca pacity . . . . .  $385 
Two diskette system w i t h  up to 2450-item capacity . . . . .  $445 
M a nual  only ( c redited towards p u rchase price) . . . . . . . . .  $ 50 

System comes ready t o  usc. s o u rce code l icense is  avai lable. dealer i n q u i ries i nvited .  

Circle 374 o n  inquiry card. 

Softstar Corp . 
36 Deville Drive, Selden, NY 1 1 784 

5 16-56 1 - 189 1 

'"TRS-SO is a registered t rademark Ta ndy Corporation 
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Listing 1 continued: 

F' F\ D C E D U R E  W A I T ;  
B E·G :t: N  

G O T O X Y < 1 0 , 2 4 ) ; 
W R I T E < ' F' R E S S  S P A C E  B A R  T O  C O N T I N U E ' ) ;  
R E A D < C �· () 

EN I:i ; { w a i t } 

P R O C E D U R E  M E M < P N ! S T R I N G ) ;  
B E G I N  

w r i t e l n ( ' M E M O R Y  A V A I L A B L E  A T  P R O C E D U R E  • , p N , ' = ' , M E M A V A I L ) ; 
E N D ; 

P R O C E D U R E  G E T _ S Y S _ V O L < V A R  V O L ! V O L _ I D ) ; 
{ g e t s  n a m e  o f  vo l u m e  i n  d r i v e 4 }  

V A H  
J ,J :  I N T E G E R ; 
S P S ! S T R I N G U b J  Y 
rW OL .. ! V O L. I D ;  
D I R ! D I R E C T O R Y ; 

B E G I N  
U N I T R E A D < 4 , D I R [ O J , 2 0 4 8 , 2 ) ; 
V O L ! = D I R C O J . D I R _ V O L _ N A M E ; 

S P S ! = C O P Y < B L A N K S , 1 , 7 - L E N G T H < V O L ) ) ;  
A V O L ! = C O N C A T < 00 � , S P S ) ; 

E N D ; { s e t _ s � s _ v o l }  

P R O C E D U R E  R E A D D E X ; 
{ r e a d s  t h e  f i l e  o f  P o i n t e r s  t o  t h e  f i r s t  o c c u r r e n c e  o f  e a c h  l e t t e r i n  t h e  a l P h i  

V A R  
DE X F I L E : F I L E O F  I N D E X A R R A Y ; 

B E G I N  
R E S E T < D E X F I L E , P F I L E N A M E > ;  
D E X R A Y ! = D E X F I L E � ; 
G E T < D E X F I L E ) ;  

C L O S E < D E X F I L E ) ;  
E N D ; { r e a d d e :-: } 

P R O C E D U R E  E N T E R _ V O L _ N A M E ; 
V A R  

S P S ! V O L _ I D ;  Listing 1 continued on page 415 

your Apple* inside out 
Softbus·· brings the Apple's bus to your workbench to be conven

iently plugged into your breadboards. Don't let a drop of solder or 
coffee destroy your computer. With the cover secured and Softbus. 

your Apple is safe. protected and accessibleforeasycircuit inter
facing. Softbus is the ideal. low cost design and interface tool 

for hobbyists. technicians and engineers. Write or give us a 
call for details. (415) 747 0614 �uggested retaii SBO.OO. 

- Dealer rnqumes rnvrted. ' 
Mail orders accepted. 

PASSPORT DESIGNS 
·Apple is a registered trademark of Apple Computer. Inc. 

""Softbus Is a trademark of Passport Designs. Inc. 

Marl<eting: 
Box 21061 . 
Minneapolis. MN 55A21 

Headquarters: 
Box AlB. 
La Honda. CA 9A020 
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Listing 1 continued: 

B E G I N  
V O L : = /  ' ;  
R E P E A T  

WR I T E < C H R < C L E A R S C R E E N ) ) ;  
W R I T E C 1 E N T E R  N A M E  O F  V O L U M E  T O  B E  R E M O V E D - - >  1 ) ;  
R E A DL N < V O I... ) ; 

U N T I L  < L E N G T H < V O L > < � s > ; 
I F  C F' O S ( 1 ! 1 , V O L ) { ) 0 ) T H E N  D E L E T E C V O L , P O S C 1 : 1 , V O L ) , 1 ) ; 
S P S ! = C O P Y C B L A N K S , 1 , 7 - L E N G T H C V O L ) ) ;  
V O L ! = C O N C A T C V O L , S P S ) ; 
WR I T E L N C V O L , � : 1 ) ;  
D I:;; E c : == 0  

E N D ; { e n t e r _ v o l _ n a m e }  

P R O C E D U R E  P R I N T _ D A T E  C R E C ! D A T E _ R E C O R D ) ;  
{P r i n t s  d a t e  t o  c o n s o l e  o r  P r i n t e r }  
B E G I N  

W I T H R E C  D O  
B E G I N  

W R I T E C P , D A Y : 3 , 1 - 1 ) ;  
C A S E  r1 0 N T H  O F  

1 :  W R I T E C P , � J a n 1 ) ;  
W R I T E C P , 1 F e b 1 ) ;  � ·  ..:.. t 

3 :  W R I T E C P , 1 M a r 1 ) ;  
4 :  �J R I T E  < P ,  1 A P r 1 ) ; 
5 !  W R I T E C P , 1 M a w 1 ) ;  
6 !  W R I T E < P , 1 J Un 1 ) ;  
/ !  W R I T E < P , 1 J u l 1 H  
8 !  W R I T E < P , 1 A U� 1 ) ;  
9 !  W R I T E < P , 1 S e P 1 ) ;  
1 0 !  W R I T E C P , 1 0 c t 1 ) ;  
1 1 : W R I T E < P , 1 N o v 1 ) ;  
1 2 :  W R I T E C P , 1 D e c l ) ;  

E N D ; { c a s e }  
v m t T E < P ,  � - �  , v E A R : 2 ,  I I : 3 > ; 

E N D ; { w i t h }  
E N D ; { p  r i n L. d a t e }  

BUY, SELL O R  TRADE ALL TYPES OF 
COMPUTER EQUIPM ENT AND SOFT· 
WARE (pre-owned and new) among 
20,000 readers nationwide in  BIG 
(1 1 x 1 4") pages. Classified ads are 
only 10' per word and are indexed for 
easy and fast location. Subscription: 
$ 1 0  a year / 1 2 issues. Money back 
guarantee. Sample copy, $1 .50. 

COmPUT2R SHOPP2R 
P.O. Box F-1 4  

Titusvi l le, F L  32780 
(305) 269·321 1 

MasterCard or VIS!>. subscription orders only, 
call TOLL FREE 1·800-528·6050 Ex: 1 84 . · 

34 PIN HEADER 
3M 34 1 3 - 1 003 5 1 , 25 EA 
40 PIN HEADER 
ALPHA 51 . 50 EA 
50 PIN HEADER 

3M 3433-1002 51 . 75 EA 
40 PIN CONNECTOR 

7·1 7vdc 
S.S. BUZZER 

• F•ts 010 socket 

CMOS comoatoble 

• Ma� CUHCflt 14mA 
• Sound output 

70tlB @l 20 em 

each 

Listing 1 continued on page 416 

MEMOREX 
Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 · 1000. Visa. Mastercharge 
accepted. Call free (800)235-4 1 37 
for prices and information. All 
orders sent postage paid. 

Circle 87 on inquiry card. Circle 10 on inquiry card. Circle 31 1 on i n q uiry card. 



Listing 1 continued: 

P R O C E D U R E  P R I N T _ K I N D < F I L E _ K I N D ! F I L E _ T Y P E ) ;  
{ P r i n t s  f i l e  t � P e  t o  c o n s o l e  o r  P r i n t e r }  

B E G I N  

C A S E  F I L E _ K I N D  O F  

X D I S K : W R I T E C P , ' B a d  b l o c k ' ) ;  
C O D E ! W R I T E C P , ' C o d e  f i l e ' ) ;  
T E X T ! W R I T E C P , ' T e x t  f i l e ' ) ;  

I N F O ! W R I T E C P , ' I n f o  f i l e ' ) ;  
. D A T A ! W R I T E C P , ' D a t a  f i l e ' ) ;  

G f�A F :  
F O T O ! 

lJ F: IT E C P ,  ' G r a f  f i l e ' ) ;  
W R I T E C P , ' F o t o  f i l e ' ) ;  

E N D ; { c a �:; r:� } 

E N D � { p  r :i. n t ._ k i n d }  

P R O C E D U R E  P R I N T _ R E C O R D C C A T 1 ! C A T A L O G _ R E C O R D ) ;  

{ P r i n t s  r e c o r d  t o  c o n s o l e  o r  P r i n t e r }  

B E G I N  
l.. JI T H  C A T :t D O  

B E G I N  

W R I T E C P , F I L E _ N A M E , '  ' ! 1 8 - L E N G T H C F I L E _ N A M E ) ) ;  

W R J T E C P , V O L _ N A M E , '  ' ! 8 - L E N G T H < V O L _ N A M E ) ) ;  

W R I T E C P , F I L E _ S I Z E : 4 ) ; 

P R I N T _ D A T E < F I L E _ D A T E ) ;  

P R I N T _ K I N D C F I L E _ K I N D ) ; 

(,I R I T E L. N C P ) ; 

E N D  Y { �.J :i. t h }  

E N D ; { p r i n t _ r e c o r d }  

P R O C E D U R E  R E A D _ N E W _ C A T ; 

{ r e a d s  N R E C  r e c o r d s  o r  t o  e o f  f r om N C A T F I L E }  
1) r�, F: 

I !  m� C N U M ; 

B E G I N  
I t :::: l 9 N F\ E C : = 0 ; 

Ci E T < N C A T F I I  .. .E ) ; 
W H I L E  < N O T  E O F C N C A T F I L E ) )  D O  

B E G I N  

N C A T C I J ! = N C A T F I L. E � ; 

I F - < < N C A T [ I J . V O L _ N A M E = ' 

T H E N  B E G I N  

I ) ) 

N F: E C ! = I - 1 ; 

N T O T R E C ! = N T O T R E C t N R E C ; 

N F  I I ... E E N D : = T R U E ; 

E X I T C R E A D _ N E W _ C A T ) ;  

E N D H :i. f } Listing 1 continued on page 417 

·-�;tJe ADVA N C E D  M I C R O  SYST E M S  • 261 88 ADAMOR ROAD • CALABASAS, CA.  91 302 

__J��·-�·����-j�· ���----�O�P_.::E�N�M:_O::::_::N_::.-F�R�I.�1 0-8 SAT. 1 0-6 Tel . :  (2 1 3) 880-4670 
COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! INCLU D I N G  ONE YEAR 

FREE WARRANTY 
ON PARTS & LABOR 

ALL SYSTEMS ALLOW MULTI-USER, MULT I-TAST I N G, UPWARD EXPANDAB IL ITY AND INCLUDE: 

1 .  TELEVIDEO 9 1 2C 4. DECISION I BASIC U N IT T M Featuring 

a. Z-BOA CPU 4-T0-6 MHZ. 
2. ANADEX DP-9500 SERIES 

GRAPHIX PLUS PRI NTER 

b, 3 SERIAL & 2 PARALLEL PORTS. 
c. SUPERVISOR CONTROL IN H&S. 
d. REAL TIME CLOCK. 

3. 64K DYNAMIC RAM e. MEMORY MAP. 

5 .  PLUS ONE OF T H E  FOLLOWING D I S K  DRIVE SETS 
d. 6" FLOPPY 

f. PROGRAMMABLE I NTERRUPT CONTROLLER. 
g. DIGITAL RESEARCH CP/M 2.2 O.S. 
h.  MICROSOFT EXTENDED DISK BASIC. 
i .  DISK CONTROLLER 
j .  DOCUMENTAT ION. 

e. 6" FLOPPY f .  8" FLOPPY a. 2x5 1 /4" FLOPPY 

(400K BYTES) 
FOR 

b. 2x8" FLOPPY 
( 1 M  BYTES) 
FOR 

c. 2x6" FLOPPY, 
(2M BYTES) 
FOR 

5 1 j4" WINCH ESTER 

(6MB) FOR 

6" HARD D I S K  
(1 1 M B)FOR 

1 4" HI\RO D ISK 
(27 MB)FOR 

$5500. $5800. $6300� $7900. $ 8 1 1 0. $91 95. 
SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECI FICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 

FOR DELIVERY. P R I C E  FOB CALABASAS, CA 91 302. D E C I S ION I - TRADEMARK OF MORROW D E S I G N .  PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 

416 May 1981 © BYTE Publications Inc Circle 8 on inquiry card. 



Listing 1 continued: 

I F  < I = N L.. R E C > 
T H E N  B E G I N  

N B E C ! ::: J ;  
N T O T R E C : = N T O T R E C t i ;  
E X I T < R E A D _ N E W _ C A T ) ;  

E N D ; { i f } 
I : = I + l Y 
G F T < N C A T F I L E > ;  

E N D ; { w h  i 1 f.� } 
N R E C : :::: I - 1 ; 
N T O T R E C : = N T O T R E C + N R E C ; 
N F  I I... E E N D : = T R U E ; 

E N D ; { n r e a d c a t }  

P R O C E D U R E  R E A D _ O L D _ C A T ; 
{ r e a d s  O R E C  r e c o r d s  o r  t o  e o f  f r o m  O C A T F I L E }  

I :  F: E C N U M ; 
BEG I N  

I ! :::: 1. ; O R E C : = o ;  
G E T  ( () C A T F I L E ) ; 
W H I L E  < N O T  E O F C O C A T F I L E ) ) D O  

B E G I N  
O C A T C I J : = O C A T F I L E � ; 
I F  < < O C A T [ I J , V O L _ N A M E = ' 

T H E N  B E G I N  

I ) ) 

O B E C : = I - 1 ; 
Cl T O T R E C : = O T O T R E C t O R E C ; 
O F I I... E E N D : = T R U E ; 
E X I T < R E A D _ O L D _ C A T ) ;  

E N D ; { i f } 
I F  < I = D L R E C > 

T H E N  B E G I N  
O R E C : = I ; 
O T D T R E C : = O T O T R E C t i ;  
E X I T < R E A D _ O L D _ C A T > ;  

E N D H: i f } 
I : = I + l ;  
G E T < O C A T F I L E ) ;  

E N D ; { w h i l e } 
O I::;E c : = I - 1 ; 
O T O T R E C : = O T O T R E C t O R E C ; 
CJ F I I  ... E E N D : = T R U E ; -

END ; { r e a d c a t} 

Listing 1 continued o n  page 418 

Data 
Acquisition 
and Control 
for the 
. . .  

1RS·80* 
Eight  protected analog inputs 
0-5 Vdc 8 ± 1 bits 
Eight protected d ig ita l  i n puts 
Eight optoisolated d ig i ta l  outputs 
Two joyst ick ports 

Up to 4000 bytes/second A/D. 
I nterrupt-driven software. 
Deta i led app l icat ions manual  for: 

• H O M E  SECURITY -
burg lary, f i re 

• EN ERGY MON ITOR 
fuel use, etc. 

• WEAT H ER STATION 
temperat u re, solar 

• APPLIANCE CONTROL -
l ights,  al arms 

• G RA P H I CS & G A M ES 
software i n c l uded 

The STARBUCK-8882 is fu l ly  
com pat ib le  with  any Model  I 
Level I I  TRS-80. I nstal lat ion takes 
less than  a m i n ute. Su itable for 
home and l aboratory, the 
STARBUCK-8882 can a lso be 
used with the opt ional  joyst icks 
for g raph i cs & games. With the 
TRS-80 expansion i nterface, the 
STARBUCK-8882 can also be 

. 

operated off the i nterrupt c lock, 
acqu i r ing  and stor ing data  
without i nterfering i n  any  way 
with norma l  TRS-80 operat ion.  
The software package al lows you 
to take data whi le  simultaneously 
u s i ng the TRS-80 for any 
other purpose! 
STARBUCK-8882: Inc l udes case, 
power supply, con nector cable, 
extra expansion card edge, · 
complete software package, and 
deta i led appl ications manual .  

Assembled 
and Tested $ 1 80.00 ppd. 

M anua ls  &documentation 
only $ 4.00 ppd. 

To order, write: 

STARBUCK DATA CO. 
P.O. Box 24, Newton, MA 021 62 

Massachusetts residents add 5% sales tax . 

" TRS·BO is a trademark of Tandy Corp. 
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Listing 1 continued: 

P R O C E D U R E  W R I T E C A T ; 
{ w r i t e s  N R E C  r e c o r d s  t o  N C A T F I L E }  

V A R  

J : R E C N U M ; 
B E G I N  

I F  < N T O T R E C = O ) T H E N  W I T H N C A T C O J  d o  
B E G I N  

V O L  .... N A M E : =  I I • 

F I L. E  .... N A M E : = I  
F I L. E _ K I N D : = U N T Y P E D ; 
F I L. E _ D A T E . M O N T H : = o ;  
F J L E _ D A T E . D � Y : = o ;  
F I L. E _ DA T E . Y E A R : =o ;  
F I I... E .... S I Z E : = o ;  
N C A T F I L E � : = N C A T C O J ; 
P U T < N C A TF I L E ) ; 

E N D ; 
F O R  I : = 1  T O  N R E C  D O  

B E G I N  
N C A T F I L E � : = N C A T C I J ;  
P U T < N C A T F I L E ) ;  
W R I T E < ' . ' ) ;  

E N D � 

W I:;; I T E L N ; 
N T O T R E C : = N T O T R E C + N R E C ; 
N F� E C : :::: () ; 

I F  D O N E  T H E N  C L O S E < N C A T F I L E , L O C K ) ; 
E N D ; { w r i t e c a t }  

P R O C E D U R E  D I S P L A Y ; 

, 
I • , 

{ w r i t e s  t h e  e n t i r e M A S T C A T . D A T  f i l e  t o  t h e  c o n s o l e } 
v M;; 

J : R E C NU M ; 
B E G I N  

R E W R I T E < P , ' C O N S O L E : ' ) ;  
I F  < L O O K U P < N F I L E N A M E ) )  

T I-I E N  B E G I N  
N R E C : = O '  
R E S E T < N C A T F I L E , N F I L E N A M E ) ;  
R E P E A T  

R E A D  .... N E W _. C A T ; 
F O R  I : = t  T O  N R E C  D O  P R I N T _ R E C O R D < N C A T [ I J ) ;  

U N T I L N F  I l.. E E N D ; 
Listing 1 continued on page 4 1 9  

Bower-Stewart & Associates soFTWARE AND HARDWARE DESIGN 

$GOLD DISK$ CP/M® Compatible Z-80 Software 
Available for all 8-5" SS-SD IBM format systems including TRS-80®, Northstar, SO Systems. Also available on 5" double density Superbrain® 

Un-can your canned software! Great looking letters & reports! 

$1 75. 
ppd 

Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to· easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASC I I .  

Credit cards: Immediate service. free 24 hr. phone - we will I VIS4 I credit invoice. Checks. M.O. 's: Ten workday hold CA. res: Add tax. 

$50. 
ppd 

E-Z Text A unique word processor organized 
around user-created text files, embellished 
with simple control commands, which supports 
such 'B IG GUYS' features as Automatic Foot-

• 
noting. Table Spacing , Heading, Paging, Left 
& Right Margins, Proportional Spacing and 
MORE.  at a 'LITILE GUYS' price tag . 

State system & controller. Allow time for surface mail. 
Trademarks: Digital Research. Radio Shack. tntenec. 

POST OFFICE BOX 1 389 HAWTHORNE.  CALIFORNIA 90250 2 1 3  I 676-5055 

418 May 1981 © BYTE Publications Inc Circle 49 on inquiry card. 



Listing 1 continued: 

C I... Cl S E < N C A T F I L E ) ;  
W A I T ;  

E N D -f t h e n }  
E L S E  W R I T E L N < N F I L E N A M E r '  N O T  P R E S E N T ' ) ;  

W R I T E I... N < ' M A S T C A T  C O N T A I N S  ' r N T O T R E C r '  R E C O R D S ' ) ;  
C L O S E ( F' ) ; 
W A I H 

E N D H: d i s P l a �� } 

P R O C E D U R E  B A C K U P ; 
{ c o m P a r e s f i l e  n a m e s  a n d  r e P o r t s  f i l e s w i t h o u t  b a c k u P }  

V A l::; 
P A S S , U N B A C K ! B O O L E A N ; 
N ! R E C N LJ M ; 

B E G I N  
P A S S ! = F A I... S E ; U N B A C K ! = F A L S E ; 
RE W R I T E C F' r ' C O N S O L E ! ' ) ;  
I F  < I... O O K U P C N F I L E N A M E > >  

T H E N  B E G I N  
W R I T E < C H R C C L E A R S C R E E N ) ) ;  
W R I T E L N ( ' T H E  F O L L O W I N G F I L E S  A R E  N O T  B A C K E D  U P ' ) ;  
R E S E T < N C A T F I L E r N F I L E N A M E ) ;  
H E  P E A T  

I F  < P A S S  A N D  U N B A C K ) 
T H E N  I F  C N C A T C O J . F I L E _ N A M E < > N C A T C 1 J . F I L E _ N A M E ) 

T H E N  P R I N T _ R E C O R D < N C A T [ O J ) ;  
R E A D  .... N E W _. C A T ; 
F O R  N ! = l T O  N R E C - 1 D O  

I F  < < N C A T C N J . F I L E _ N A M E  < >  N C A T C N - 1 J . F I L E _ N A M E ) A N D  
C N C A T C N J . F I L E _ N A M E  < >  N C A T C N + 1 J . F I L E _ N A M E ) )  

T H E N  P R I N T _ R E C O R D < N C A T C N J ) ;  
P A S S ! = T R U E ; 
I F  C N C A T [ N R E C J . F I L E _ N A M E  < >  N C A T C N R E C - 1 J . F I L E _ N A M E ) 

T H E N  U N B A C K ! = T R U E ; 
N C A T [ O J ! = N C A T C N R E C J ; 
I F  < N F I L E E N D  A N D  U N B A C K ) T H E N  P R I N T _ R E C O R D < N C A T C N R E C J ) ;  

U N T I L  N F I I... E E N D ; 
C I... D S E C N C A T F' I L E � ; 

E N D {  i f } 
E I... S E  W R I T E L N C N F I L E N A M E r '  N O T  P R E S E N T ' ) ;  

C I... D H E C F' ) ; 

Listing 1 continued on page 420 

UCSD p-System* for the INTE�TEC SUPE�BRAIN@) 
With U CSD Pasca l*, FORTRAN, and BASIC VERSION IV.O 

UCSD p-System i n c l u d es :  operating system, ed itor, fi ler, l i bra ry, 
ZBO a ssem bler, and documentation. 

with Pascal 
with FORTRAN 
with BASIC 

$ 600 
600 
500 

THE DATALEX COMPANY 
1431 Twelfth Avenue, San Francisco, CA 941 22 
Telephone: (415) 665-4467 

Circle 1 1 4  on Inquiry card. 

•ucso p-System and UCSD Pascal are trademarks otthe 
Regents otthe University ot Co II torn Ia 

<"Trademark ot lntertec Data Systems 
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Listing 1 continued: 

P R O C E D U R E  U P D A T E ; 

l..J f\ R 
D C A T  ! A R R A Y  C D I R _ S I Z E J  O F  C A T A L O G _ R E C O R D ; 
R N ! R E C N U M ; 

P R O C E D U R E  R E N A M E ; 
V A F� 

{ c h a n s e s  n a m e  o f  M A S T C A T . D A T A  t o  B A C K C A T . D A T A }  

B E G I N  

I ! I N T E G ER ; 
S P S : S T B I N G C 1 6 J ; 
V O l  ... v A V O L. : V O L. _ I D ; 
D I R ! D I R E C T OR Y ; 

U N I T R E A D C 5 , D I R C O J , 2 0 4 8 , 2 ) ; 
V O L ! = D I R C O J . D I R _ V O L _ N A M E ; 
S P S : = C OP Y C B L A NK S , 1 , 7 - L E N G T H C V O L ) ) ;  
A V O L ! = C O N C A T C V O L , S P S ) ; 
F O R  1 ! = 1  TO D I R C O J . N U M _ O F _ F I L E S  D O  

W I T H  D I F� C I ::I D O  
I F  C D I R _ F I L E _ N A M E = ' � A S T C A T . D A T A ' ) 

T H E N  D I R _ F I L. E _ N A M E ! = ' B A C K C A T . D A T A ' ; 
U N I T W R I T E C 5 , D I R C O J , 2 0 4 8 , 2 ) ; 

E N D ; { r e n a rn e }  

P R O C E D U R E  W R I T E D E X ; 
{ w r i t e s  a f i l e  o f  P o i n t e r s  t o  t h e  f i r s t  o c c u r r e n�e o f  e a c h  l e t t e r i n  t h e  a l P h� 

V A R  
D E X F I L E  : F I L E  O F  I N D E X A R R A Y ; 

B E G I N  
R E W R I T E < D E X F I L E , P F I L E N A M E ) ;  
D E X F I L E � : = D E X R A Y ; 
P U T < DE X F I L E > ;  
C L D S E C D E X F I L E , L O C K > � 

E N D ; { w  r i t e d €� :·:} 

P R O C E D U R E  S O R T ? 
{ s o r t s  t h e  d i r e c t o r Y  f i l e  i n  a l P h a b e t i c a l  o r d e r }  

l)f'IF� 

{ h o l d s r e c o r d  d u r i n s e x c h a n S e }  
I !  F� E C N U M ; 
B U F ! C A T A L. O G _ R E C O R D ; 
F L A G ! B O D L E A N ; { F A L S E  i f  a n  e x c h a n s e  m a d e  d u r i n s  P a s s }  

Listing 1 continued o n  page 421 

Heath®/Zenith·Information Bargain 
Send $ 1. . 0 0  and receive $ 9 . 5 0  worth of inform ation that w ill make owning a Heath® or 

Zenith computer system e ven better. F irst , Buss: The Independent Newsletter of H eath Co. 
Computers will send you a copy of Revision 3 of the Buss D irectory. Published in late 
February with a cover price of $ 7 . 5 0 , this revision contains listings of over 1 0 0  independent 
suppliers of hardware and software com patible with Heath® or Zenith system s. 

Read continuing coverage of products from independent suppliers in the Buss newsletter 
that you will also receive. Each issue has new product innovations that could save you a lot 
of m oney . . You will also see the candid reports from owners as they evaluate the Heath® or 
Zenith products. Buss has over 3 ,5 0 0  subscribers and enough infor mation to be published every 
three weeks. The cover price of Buss is $ 2 . 0 0 .  A subscription for 18 issues (about one year) 
is $ 2 5  ( $ 3 5  overseas air m ail). 

--

Take advantage of this special bargain and receive the Buss Directory , Revision 3 and 
an issue of the Buss newsle tter. Just send one dollar to Buss , 3 2 5-B Pennsylvania Ave. , S. E . ,  
Washington , DC 2 0 0 0 3 , 2 0 2 /544-'0 9 0 0 .  Offer good only while supplies last. 
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Listing 1 continued: 

B E G I N  

W R I T E L N ( ' S O R T I N G ' , D R E C , ' R E C O R D S ' ) ;  

F: E P E A T  

F L f>r G ! = T R U E ; 

F O R  I ! = D R E C  D O W N T O  2 D O  

I F  < D C A T C I J . F I L E _ N A M E  < D C A T C I - 1 J . F I L E _ N A M E ) T H E N  

B E G I N  { e x c h a n s e  r o u t i n e }  
B U F ! = D C A T [  IJ ;  
D C A T [ I J ! = D C A T C I - 1 J ;  

D C A T C T - lJ ! = B U F ; 

F L A G ! = F A L S E ; 

E N D ; { :i. f }  
(,J R IT E  ( I • I ) y 
U N T I L  F L A G ; 

W R1I T F L N ;: 

W R I T E L N ( ' D O N E  S O R T I N G ' ) ;  

E N D ; { s o r t }  

P R O C E D U R E  G E T D I R ;  

{ r e a d s  d i r e c t o r Y  o f  U P d a t e  v o l u m e  a n d  P u t s  i t  i n  D C A T }  

V r"'' F� 
D I li X : D I R E C T O R Y ; 

LJN I T N U M , I !  I N T E G E R ; 

C H B U F  ! c h a r ;  
V O L : V O L. .... I D ;  

!:> P S ! S T R I N G C 1 6 J ; 

B L O C K S _ l.J S E D ! 0  • •  9 8 8 ; 

B E G I N  

B I  . .  D C I'\ S ._. U S E D ! :::: 1 0 ; 

D R E C : :::: () ; 

M E M < ' G E T D I R ' ·) ;  

r e P f.� a t  

{ a s s u m e s  d � P l i c a t e  d i r e c t o r i e s }  

W R I T E < ' E n t e r  u n i t  n u m b e r  f o r  r e � u i r e d  d i r e c t o r Y --> ' ) ; 
R E A D L. N ( l.J N I T N IJ M ) ; 

�J R I T E L.. N 

u n t i l  u n i t n u m  i n  [ 4 • •  5 J ;  

U N I T R E A D < U N I T N IJ M , D I R X C O J , 2 0 4 8 , 2 ) ; 

I F  I O R E S U L T  < >  0 

{ r e a d  d i r e c t o r Y  i n t o  a r r a Y  n i F  

T H E N  

B E G I N  

W R I T E L. N C ' U n i t  n o t  o n l i n e ' ) ;  
E X I T < C A T A L O G ) ;  

E N D ; 

Circle 318 on i nqu iry card. 

Listing 1 continued on page 422 

Bring the computer to your senses 
The Soundchaser' computer music system transforms 
the Apple II" into an expandable. professional quality, 
polyphonic keyb=rd synthesizer and sequencer. Sound-

chasers music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet com
plete with polyphonic interface card, connector and 
control software. The synthesizer voice card provides 

3 analog/digital hybrid, studio quality programmable 
synthesizers. Each synthesizer consists of a wide range, 
waveform select oscillator, digitally controlled 24 dB/ 
octave, low pass resonant filter. user definable LFO, fully 
programmable envelope generators. and a digitally 
controlled amplifier. System software includes a 4 chan- · 
nel sequencer which supports up to 12 synthesizers ! 

Explore Soundchasers musical horizons. �SPORT ��SIGNS 
Play the sounds at your fingertips. 

Keyboard: $650.00. 
3 Synthesizer voice card: $350.00. 

Write or call for details. 
Dealer inquiries Invited. 

(415) 747-0614 

'Soundchaser is a trademark of Passport Designs. Inc. 

· ·Apple is a registered trademark of Apple Computer. Inc. 

Marketing: 
Box 21061. 
Minneapolis. MN 55421 

Headquarters: 
Box 4/8. 
La Honda. CA 94020 
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Listing 1 continued: 

V O L : = D I R X C O J , D I R _ V O L _ N A M E ; 
S P S : = C O P Y < B L A N K S , 1 , 7- L E N G T H < V O L ) ) ;  { p u t  V O L  i n  c o n s i s t e n t  f o r m a t }  
V O L : = C O N C A T < V O L , S P S ) ; 
F O R  1 : = 1  TO D I R X C O J , N U M _ O F _ F I L E S  DO { m o v e  d i r e c t o r �  to D C A T }  

B E G I N  
W I T H  D I R X C I J  DO 

B E G I N  
I F  L E N G T H < D I R_ F I L E _ N A M E > > O 

T H E N  
B E G I N  

Df�E C : = D R E C +  1. ; 
W I T H D C A T C D R E C J  D O  

B E G I N  
V O I  ... .. N A M E : :::: V O L ; 
F I L E _ N A M E : = D I R _ F I L E _ N A M E ; 
S P S : = C O P Y � B L A N K S , 1 , 1 5 - L E N G T H < F I L E _ N A M E ) ) ;  
F I L E _ N A M E : = C O N C A T < F I L E _ N A M E , S P S ) ; 
F I L E _ K I N D : =D I R _ F I L E _ K I N D ; 
F I L E _ D A T E : = D I R _ F I L E _ D A TE ; 
F I L E _ S I Z E : = L A S T _ B L OCK - F I R S T _ B L O C K ; 
B L O C K S _ U S E D : = B L O C K S _ U S E D +F I L E _ S I Z E ;  

F N D ; { w i t h }  
F N D  H :  i f  1 e n s t h }  

E N D i: { J..J i t h d i n: }  
E N D v { f o r }  

{ c r e a t e  e n t r �  w i t h n a m e  F R E E . S P A C E  c o n t a i n i n s t h e  u n u s e d  s p a c e  o n  t h e  v o l u n e }  
D R I�: C ! :::: J::r FI E C + :I. ; 
H I  T H  D C A T  [ D R E C  J D O  Listing 1 continued on page 423 

At last --- the DYNATYPER™ 
TYPEWRITER INTERFACE! 

" -..- ·.:... 

Turn you r  electric typewriter i nto a low cost, 
h i g h  qual ity hard copy pri nter. 1 year warranty 
DYNATYPER - Rochester Data's patented* Computer/Typewriter 
Interface is the industry standard for typewriter output. 

• 2 min utes to initially install and 5 seconds to remove or replace. 
• You do not have to modify your typewriter. All factory war

ranties and maintenance agreements on your typewriter wil l  be 
honored. 

• Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1 )  and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(1 7 plungers) is available for a nominal fee. 

RS-232 with BASIC 
available NOW for $699 

• Delivery: Stock to two weeks. Price $499 for  complete system. 
F.O.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 7 1 6-244-7804 

*Pat. Pending ROaESI Hi DATA 
Dynatyper is a registered trademark of Rochester Data incorporated 
3000 Winton Road South,  Rochester, N .Y. 1 4623 

422 May 1981 © BYTE Publications Inc Circle 452 on inquiry card. 

S PECIAL SALE PRICES · 
NorthStaff 
HO RIZO N-20-64K 

HO RIZO N-20-64K 
HRZ DOS 5.2 
N* T-SHI RTS S M L XL 
*NEW* H RAM-32 

*NEW* H RAM-48 

* N EW* H RAM-64 

List 
41 95 

4495 

SALE 
3230 
3425 

1 0  

*NEW* HS I0/4 4 pt. 1/0 board A DP-9500/01 1/A D P-9000/01 

25 
8 

599 
849 

1 099 
359 

5 
475 
700 
875 
300 

Rnaaex MX-80 

EPSON MX-70 

1 650 

1 550 

645 

449 

1 300 
1 200 

525 
400 

Special Sale Prices valid through 6/1 5. Most items available for immediate del ivery. 
T�RMS: prepayment, VISNMC. Prices includes 3% cash discount. 

PRICES INCLUDE TESTING AND 48 HR. 
BURN-IN BEFORE SHIPMENT 

FREE !  All New 64 Page Discount Catalog 
C i rc le Reader Service N u m ber .  

Box 40 1 1  

adc Arl i ngton,  VA 22209 ' 703/522-6692 
Wholesale · 

"Horizon" and lhe North Star logo are registered trademarks or trademarks of 
North Star Computers. Inc. 

Circle 453 on inquiry card. 



Listing 1 continued: 

B E G I N  

\) O I  ... .... N Mi E : = V O L. ; 

F I L E _ N A M E : = ' F R E E . S P A C E ' ;  

S P S : = C O P Y < B L A N K S r 1 , 1 5 - L E N G T H C F I L. E _ N A M E ) ) ;  

F I L E _ N A M E : = C O N C A T < F I L E _ N A M E � S P S ) ; 

F I L E .... I\ I N D : = J N F O ; 

F I L E _ D A T E ! = D I R X C O J . L A S T _ B O O T ; 

F I L E _ S I Z E : = D I R X C O J . T O T A L _ B L O C K S - B L O C K S _ U S E D ; 

E N D � { t-J i t h }  

P R O C E D U R E  S E T D E X ; 

{ l f  f i r s t  o c c u r a n c e  o f  f i l e  n a m e  w i t h D E X  a s  f i r s t  l e t t e r  t h e n  
P u t  r e c o r d  n u m b e r  i n  D E X R A Y  a n d  i n c r e m e n t  D E X }  

B E G I N  

I F  N C A T C N R E C J . F I L E _ N A M E C l J  > =  D E X  

{ h a v e  w �  r e a c h e d  o r  e x c e e d e d  t h e  n e x t  i n d e x ? }  
T H E: N  B E:: G  I N  

I F  N C A T C N R E C J . F I L E _ N A M E C 1 J  > D E X  

T H E N  R E P E A T  { f i l l s d e x r a � t o  t h e  n e x t  v a l i d  i n d e x }  
D E X I:;; A 'r' [ D E X  J :  == 0 ; 
I F  D E X = ' Z '  T H E N  E X I T C S E T D E X ) ; 

D E X ! :::: �;; u c c  ( D E X ) ; 

U N T I L  < N C A T C N R E C J . F I L E _ N A M E C l J  = D E X > ; 

D E X R A Y C D E X J ! = N T O T R E C t N R E C ; 

I F  D E X = ' Z '  T H E N  E X I T C S E T D E X ) ;  

D F X ! =" S U C C  ( D E X ) ; 

E N D  • { :i. f }  
E N D � { s. e t d ·:::• :-� } 

P F; O C E D I...I F: E t-i E R t.:-J E ; 

{ m e r g e s  D C A T  w i t h O C A T  t o  fo r m  N C A T }  

\) f'1 F: 

X v '( �· Z :  1 • •  :.3 3 ; 
C O N T I N U E : B O O L E A N ; 

Ct O �· 0 ?  D :  H E C N U M ; 

B E D  I N  

:O E >< t :::: ·· t"-1 ·' ; 

0 !  :::: U F: E C ;  
O F: E C : :::: :1. 9 

{ s e t  f i r s t  m a t c h  c h a r f o r  i n d e x  a t  ' A ' }  

{ R E M O V  i s  t r u e  i f  v o l u m e  t o  b e  d e l e t e d }  
I F  C N O T  R E M O V ) T H E N  V O L ! = D C A T [ l J . V O L _ N A M E ; 

{ D R E C t l i s  1 m o r e  t h a n  t h e  n u m b e r o f  f i l e s i n  D C A T }  

W H I L E  C D < D R E C t l ) D O  

B F C·! I N  
�.l i T H D C A T L D J  D O  

B E G  I N { \·J :i. t h }  
I F  C F I L E _ N A M E  < O C A T C O R E C J . F I L E _ N A M E > 

T H E N  X t :::: J O  
E L S E  I F  C F I L E _ N A M E  = O C A T C O R E C J . F I L E _ N A M E > 

T H E N  X :  :::: 2 () 
E I... S E  X ! ::= 3 0 ; 

I F  < V O I... _ N A M E  < O C A T C O R E C J . V O L _ N A M E ) 

T H E N  Y : = l  

E L S E  I F  < V O L _ N A M E  = O C A T C O R E C J . V O L _ N A M E > 

T H E N  Y :  :::: 2 

E L S E  Y :  <5 ;  

z : = x + v ; 

I F  < < O R E C = O ) o r  < D R E C > D > >  T H E N  z : = l l ; Listing 1 continued on page 424 
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Listing 1 continued: 

C A S E  Z O F  
1 1 ,  :1. 2 ,  1 �3 , 2 :1. B E G I N  { a d d  r e c o r d  t o  N C A T  f r o m  D C A T }  

"") '1 
,.· •• #.· •• 

32 

N R E C : == N R E C t 1 ; 
NC A T C N R E C J ! = D C A T C D J ; 
D ! = D t :t ; { i n c r e m e n t  D} 
WR I T E C 1 A DD 1 , N C A T C N R E C J . F I L E _ N A M E ! 1 8 ) ; 
W R I T E L N < N C A T C N R E C J . V O L _ N A M E ! 1 0 )  

E N D ; 

B E G I N  { a d d  r e c o r d  t o  N C A T  f r o m  D C A T }  
N R E C : ::= N R E C +  1 ;  
N C A T C N R E C J ! = D C A T C D J ; 
U R E C : "'" O R E C t  1 ;  
D ! =: D + :I. 

E N D ;: 

{ i n c r e m e n t  O R E C }  
{ i n c r e rrr e n t  [I} 

B E G I N  { a d d  r e c o r d  t o  N C A T  f r o m  O C A T }  
N R E C : = N F� E C + 1 ; 
NC A T C N R E C J ! = O C A T C O R E C J ; 
O I:.: E C : = O R E C +  :1. ; 

E N D ;: 
{ i n c r e rrr e n t  O R E C } 

B E G I N  { d o  n o t  a d d  r e c o r d  t o  N C A T }  
W R I T E < 1 D E L E T E  � , o C A T C O R E C J . F I L E _ N A M E ! 1 8 ) ; 
W R I T E L N < U C A T C O R E C J . V O L _ N A M E ! l O ) ; 
O R E C ! = O R E C t :l. ; { i n c r e m e n t  O R E C }  

E N D ; 
E N D ; { c a s e  o f  Z }  

S E T D E X ; { c h e c k  P o n i t e r  i n d e x }  
E N D  H w i  t h }  

I F  < N R E C = N L R E C ) T H E N  W R I T E C A T ; { N L R E C  i s  t h e  m a x  a r r a Y  s i z e }  
I F  < < O R E C > O L R E C ) A N D  < NO T  O F I L E E N D ) )  { i f  Y o u  a r e o u t  o f  O C A T  � e t  s o m e  m o r e }  

T H E N  B E G I N  
R E A D _ O L [I _ C A T ; 
O ! = O RE C ; 
O R E C ! = :t ;  

E N D H: i f } 
E N D ; { w h i l e } { D C A T  i s  e m P t Y }  

R E P E A T  { � e t  w h a t s  l e f t  o f  O C A T }  
C O N T I N U E : = F A L S E ; 
I F  < OR E C < = O ) 

T H E N  F O R  O O ! = O R E C  T O  0 D O  
I F  < O C A T C O O J . V O L _ N A M E  < >  V O L ) 

T H E N  B E G I N  
N li E C : = N R E C +  1 ;  
N C A T C N R E C J ! = O C A T C O O J ; 
I F  < N R E C = N L R E C ) T H E N  W R I T E C A T ; 
S E T D E X ; 

E N IH t h e n }  
E L S E  B E G I N  

W R I T E < 1 D E L E T E  1 , 0 C A T C O O J . F I L E _ N A M E ! 1 8 ) ; 
W R I T E L. N < O C A T C O O J . V O L _ N A M E ! 1 0 )  

E N D ; {e 1 !5 e }  
I F  < N O T  O F I L E E ND > T H E N  B E G I N  { i f  Y o u  a r e o u t  o f  O C A T  � e t  s o m e  m o r e }  

U N T I L  < N O T  C O N T I N UE ) ;  
I F  < DE X  < 1 Z ' ) 

R E A D _ O L D _. C A T ; 
O ! = D R E C ; 
O I:.: E C ! :::: :t ; 
C O N T I N U E ! = T R U E ; 

E N D H i f } 

T H E N  F O R  C H ! = D E X  T O  1 Z 1 DO D E X R A Y C CH J ! = D E X R A Y C P R E D  ( D E X ) ] ;  Listing 1 continued on page 425 
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Listing 1 continued: 

D O N E : = T H U E ; 
t.J R I T E C A T ; 
W R I T E D E X ; 

E N D ; { rn a t c h }  

B E G I N { u p d a t e }  
R E W R I T E < P , ' C O N S O L E : ' > ;  
I F  L bO K U P < O F I L E N A M E > 

T H E N  B E G I N  
R E S E T < O C A T F I L E , O F I L E N A M E > ;  
C L O S E < O C A T F I L E , P U R G E > ;  

E N D H i f } 
{ r e m o v e  o l d  B A C K C A T }  

B E N A M E ; 
I F  < N O T  R E M O V ) 

T H F::N B E G I N  
G E T D I R ; 
S OR T ; 

{ M A S T C A T  - - > B A C K C A T }  

F O R  R N : = l T O  D R E C  D O  P R I N T _ R E C O R D < D C A T C R N J ) ;  
E N D H :i f } 

I F  L O O K U P C O F I L E N A M E > 
T H E N  B E G I N  

R E S E T < O C A T F I L E , O F I L E N A M E ) ;  
F� E A D _ O Ur _ C A T ; 

E N D {  i f } 
E L S E  O R E C : = o ;  

R E W R I T E < N C A T F I L E , N F I L E N A M E > ;  
N R E C : :::: 0 ; 
M E F� G E ; 
C I... 0 !3E ( O C A T F  I L E ) ; 
C I... D !3 E  < P )  ' 
W B I T E L N < ' B A C K C A T  C O N T A I N S ' , O T O T R E C , ' R E C O R D S ' ) ;  
W R I T E L N < ' M A S T C A T  C O N T A I N S ' , N T O T R E C , ' R E C O R D S ' ) ;  
C L O S E < N C A T F I L E , L O C K > ; 
i,� f� J T ;  

E N [I ; { u P d a t e }  

P R O C E D U R E  S E A R C H ; 
V A l:;; 

S T O P , F O U N D : B O O L E A N ; 
T A R 1 , T A R 2 : C H A R ; 
B T A I::.: T ! I N T E G E R ; 
t,J I L D C A R D : 0 • •  1. 6 ;  
C A T : C A T A L Q G _ R E C O R D ; 
T A R G E T , S P S : S T R I N G ;  

P R O C E D U R E  L O N G S E A R C H ; 
{ s e a r c h  u s e d  w h e n  a l P h a b e t i c a l  P o i n t e r  c a n n o t  b e  u s e d  } 

V A F: 
N : B E C N U M ; 

B E G I N  
D E L E T E < T A R G E T , 1. , 1 ) ; 
w r i t e l n < T A R G E T > ; 
r::.: E P E A T  

F� E A D  .... N E W _ C A T ; , 

{ r e m o v e  w i l d c a r d  c h a r }  

F O R  N : = 1. T O  N R E C  D O  I F  P O S < T A R G E T , N C A T [ N J . F I L E _ N A M E > < >  0 
T H E N  P R I N T _ R E C O R D ( N C A T C N J ) ;  

U N T I L  < N F I L E E N D > ;  
C L O S E < N C A T F I L E > ; 
W A I H  Listing 1 continued on page 426 
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Listing 1 continued: 

C L O S E < P > ; 
F X I T < S E A R C H > 

E N D ; { l o n s s e a r c h }  

P R O C E D U R E  S E A R C H _ F O R _ V O L U M E ; 
V A R  

B E G I N  

B L K S r S P S : S T R I N G C ? J ; 
N : R E C N U M ; 

B L K S : = ' • ;  
D E L E T E < T A R G E T r PO S < ' : ' r T A R G E T > r 1 ) ;  
S P S : = C O P Y < B L K S r 1 r 7 - L E N G T H < T A R G E T > > ;  
T A R G E T : = C O N C � T < T A R G E T r S f S ) ; 
w r i t e l n <T A R G E T> ; 
n E P E A T  

H E A rt ._ N E W _ C A T ; 
FOR N : = l T O  N R E C  D O  

I F  < N C A T [ N J � V O L _ N A M E = T A R G E T > T H E N  P R I N T _ R E C O R D < N C A T C N J ) ;  
U N T I L  < N F I L E � N D ) ;  
C L. O S E < N C A T F I L. E > ;  
t� A I H  
C L.. O �l E < P > ; 
F X I T < S E A R C H > 

FN I) ; { v s e a r c h }  

B E G I N { s e a r c h }  
S T O P : = F A L S E ; F O U N D : = F A L. S E ; 
R E P E A T  

W R I T E < ' E N T E R  N A M E  O F  F I L E  TO B E  F O U N D--> ' ) ;  
R E A D L N < T A R G E T > ;  
I F ( L E N G T H < T A R G E T > > 1 6 )  T H E N  W R I T E L N < ' N A M E  T O O  L O N G  ' ) ;  

U N T I L  < L.. E N G T H < T A R G E T > < = 1 6 ) ;  
I F  < P O S < ; < ' r T A R G E T > = l ) { ' { ' s e n d s  o u t P u t  t o  P r i n t e r } 

T H E N  B E G I N  
D E L E T E < T A R G E T r 1 r 1 ) ;  
R E WR I T E < P r ' P R I N T ER : ' ) ;  

E N IH i f } 
E L S E  R E W R I T E < P r ' C O N S O L E : ' > ;  

R E S E T < N C A T F I L E r N F I ( E N A M E ) ; . ' . 

I F  < P O S < ' : ' r T � R G E T > < > O > T H E N  S E A R C H _ F O R _ V O L U M E ; 
W I L D C A R D : = P O S < ' = ' r T A R G E T > ;  
I F  < W I L D C A R D  = 1 )  T H E N  L O NG S E A R C H ; 
I F  < W I L D C A R D > 1 )  t H E N  T A R G E T : = C O P Y < T A R G E T r 1 r W I L D C A R D - 1 ) ;  
T A R 1 : = T A R G E T [ 1 J ;  { T A R l u s e d  t o  s e t  P o i n t e r  f r o m  D E X R A Y }  
I F  < W I L D C A R D  < >  2 )  { T A R 2  u s e d  t o  e n d  s e a � c h }  

T H E N  T A R 2 : = T A R G E T [ 2 J  
E L S E  T A R 2 : = ' z ' ; 

I F  < T  f')R 1 < ' A ' ) 
T H E N  S T A R T : = O 
E L S �  I F  < T A R 1  > ' Z ' ) 

T H E N  S T A R T : = D E X R A Y C ' Z ' J 
E L S E  � T AR T : = D E X R A Y C T A R 1 J ;  

S E E K < NC A TF I L E r S T A R T > ;  
G E T C N C A T F I L E > ;  
R E P E A T  

C A 'T' : = N C A T F I L E � ; 
I F  < < W I L D C A R D = 0 )  A N D  C P O S C T A R G E T r C A T . F I L E _ N A M E > = 1 ) )  

426 May 1981 © BYTE Publications Inc 

T H E N  B E G I N  
P R I N T _ R E C O R D C C A T ) ; 
F O U N D : � T J::; U E ; 
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Listing 1 continued: 

I F  < < W I L D C A R D > 1 )  A N D  < P O S < T A R G E T , C A T . F I L E _ N A M E > >= 1 ) )  
T H E N  B E G I N  

P R I N T _ R E C O R D < C A T > ; 
F D U N D : = T R U E ; 

E N D ; 

I F  < < C A T . F I L E _ N A M E C 1 J  > T A R 1 ) OR C C A T . F I L E _ N A M E C 2 J  > T A R 2 ) ) 
T H E N  S T O P : = T R U E ; 

G E T C N C A T F I L E ) ;  
U N T I L  < S T O P  O R  E O F C NC A T F I L E ) ) ;  
I F  < N O T  F O U N D > T H E N  W R I T E L N C ' F I L E ' , T A R G E T , ' N O T  F O U N D ' ) ;  
C L O S E C N C A T F I L E ) ; 
C I... O S E C P ) ; 
WA I T  

E N D ; { S E A R C H }  

B E G I N  { n�< 3 i n }  
I F  < < N O T  L O O K U P < N F I L E N A M E ) )  O R  < N O T  L O O K U P < P F I L E N A M E ) ) )  T H E N  I N I T I A L I Z E ; 
G E T _ S Y S _ V O L C S Y S T E M V O L U M E > ; { r e c o r d  s w s t e m  v o l u m e  n a m e  f o r  r e b o o t i n S }  
D L R E C : = M A X R E C ; O L R E C : = M A X R E C ; N L R E C : = M A X R E C ; 
R E A DD E X ; { l o a d  t h e  P o i n t e r  a r r a w }  
R E P E A T  

R E M O V : = F A L S E ; N F I L E E N D : = F A L S E ; O F I L E E N D : = F A L S E ; D O NE : = F A L S E ; 
N R E C : = O ; O R E C : = O ; DR E C : = o ;  
N T O T R E C : = o ; O T O T R E C : = o ;  
V O L. : = ' I • , 
R E P E A T  

W R I T E < C H R C C L E A R S C R E E N ) ) ;  
M E M C ' M A I N ' ) ;  
W R I T E C ' C A T A L O G  - - >  S ) e a r c h D ) i s P l a w  B ) a c k u P  U ) P d a t e  R ) e m o v e  Q ) u i t ' ) ;  
R E A D C K E Y B O A R D , C H ) ; 
W R I T E L. N ; 

U N T I L  C C H I N  [ ' R ' , ' r ' , ' B ' , ' b ' , ' U ' , ' u ' , ' S ' , ' s ' , ' D ' , ' d ' , ' Q ' , ' a ' J ) ;  
C A S E  C H  D F  

' U ' ,  ' u ' 

' S ' , ' s ' 

' [l ' , ' d ' 

' B ' , ' b '  

F N D ; { c a s e }  

U P D A T E ; 

S E A R C H ; 

D I S P L A Y ; 

B E G I N  

R E M O V : = T R U E ; 
E N T E R _ V O L. _ N A M E ; 
U P D A T E  

E N D ; { c a s e  o f  R }  

B A C K U P ; 

R E P E A T  
G E T _ S Y S _ V O L. < T E S T ) ; 
I F  < T E S T = S Y S T E M V O L U M E ) 

T H E N  E X I T < C A T A L O G ) 
E L S E  W R I T E L N < ' I N S E R T  S Y S T E M  D I S K  A N D  P R E S S  R E T U R N ' ) ;  

R E A D L. N < C H )  
U N T I L  C H :::: • p • ; 

U N T I L  < C H I N  [ ' Q ' , ' a ' J ) ;  
END . 
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. 
BYTE's Bits 

Market Report 
for Software Writers 

The 1981 Software Writers 
Market lists more than 1800 
firms that will market and 
distribute programs devel
oped by independent soft
ware writers. The report out
lines the usual procedures 
you must take to contact one 
of these firms with informa
tion about a program. If a 
firm deems that a program 
has market potential, it will 
enter into an agreement with 
you, market the software, 
and either pay you a royalty 
based on sales or buy the 
rights to the program for ex
clusive use. 

The 1981 Software Writers 
Market provides addresses 
and telephone numbers of 
key contact people in service 
bureaus, hardware manufac-

turers, mail-order distri
butors, book publishers, 
computer magazines, con
sulting companies, and more 
than 1500 retail computer 
stores. It explains how com
panies market software, what 
kinds of software they seek, 
how you are dealt with, 
royalty rates, and contract 
details. The price for The 
1 981 Softw a re Writers 
Market is $45 (with updates 
offered).  

For complete details, con
tact Kern Publications, 190 
Duck Hill Rd, Duxbury MA 
02332, (617) 934-0445. 

Computer Literacy 
Kits for Schools 

More than 700 Apple 
dealers in the US and Canada 
are participating in the Apple 

Seed program, which pro
vides qualifying elementary 
and high school students with 
computer-course materials. 
Under the program, Apple 
Computer will donate a $500 
bonus kit of course materials 
to junior and senior high 
schools which qualify as 
"start-up" schools and which 
buy a 32 K-byte Apple com
puter with at least one disk 
drive. Schools that are in
itiating computer education 
curricula and schools that are 
expanding ongoing computer 
education programs with ad
ditional Apple systems are 
welcomed under the plan. 

The Apple Seed kit con
tains a computer-literacy pro
gram for teachers and a 
course for students, including 
tutorial materials in BASIC 
for classes with up to 25 
students. Books on micro-

ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 
and Computer Corporation o.f America 

Purchasing from the Schedule will save you the time 

consumed by the bid process. Products shipped throughout 

the United States and world-wide. Visit or write any of our 

stores for more information or to receive our catalogue of 

products represented. 

Comguters, 
• • • • • • • • • • •  

the dependable store 

257 West Street, Annapol is, MD 2 1 401 - (30 1 )  268-6505 
1 3A Allegheny Avenue, Towson,  MD 21 204 - (30 1 )  296-0520 

9330 Georgia Avenue, Si lver Spring, MD 209 1 0 - (30 1 )  588-3748 
or Call (30 1 )  268-5801 

Career Opportunities A vailable * A n  Equal Opportunity Employer 
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computers and systems, com
puter components for infor
mational purposes, computer 
literacy programs, an Apple
soft BASIC tutorial, and an 
educational-software direc
tory are incorporated within 
the course materials. Systems 
must be purchased from an 
authorized Apple dealer 
before July 31, 1981. The of
fer is limited to one set of 
materials per school. 

For complete details on the 
A p p l e  Seed  c ompu ter
literacy program, contact 
Apple Computer, 10260 
Bandley Dr, Cupertino CA 
95014. 

New Network System 
The COMNET network 

links customers' terminals or 
computers nationwide in a 
24-hour store-and-forward 
message service . Messages 
are sent to domestic or inter
national Telex numbers, or 
by Mailgram. Data bases, 
wire-service news bulletins, 
financial reports, a section 
for technical questions, and 
classified ads are available . 

Normal access to COM
NET is via a 300 bps asyn
chronous ASCII terminal, us
ing TYMNET. The basic 
monthly fee is $10, with in
cremental charges for various 
services. 

To subscribe to COMNET, 
you must normally have a 
Visa or a MasterCard ac
count although other credit 
a r r a n g e m e n t s  can  b e  
negotiated. For details on op
tions and service fees, contact 
C antlin Communications, 
11532 Poes St, Anaheim CA 
92804, (714) 530-6693 . •  



AIM 65.1be professionars 
microcomputer. · 

Printer, display, ful l  keyboard. Under $500.00. 

For professional learning , 
designing and work, 
Rockwell's AIM 65 
microcomputer gives you an 
easy, inexpensive head start. 

• 20-column printer and 
display 

• Dual cassette, TTY and 
general purpose I/Os 

• R6502 NMOS 
microprocessor 

Circle 353 on inquiry card. 

• System expansion bus 
• Read/write RAM memory 
• Prom/ROM expansion 

sockets 
• Self-prompt interactive 

monitor firmware 
• Terminal-style keyboard 
• Options include : 

-Prom Programmer 
module 

-RM 65 standard modules 
and card cages 

For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/ 65 or 
FORTH, write Rockwell 
International , Electronic 
Devices Division RC5 5 ,  P.O. 
Box 3669,  Anaheim, CA 
92803 . For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230) .  

Rockwell International 
. . .  where science gets down to business 
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don't risk 
magnetic damage to 
�DP storage media 

DISK•SAFE 
F LOPPY DISK PROTECTORS 
Many computer users have learned 'the hard way' that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable loss can occur during media transit 
or storage i f  unprotected disks or tapes are exposed to 
the magnetic fields produced by motors, transformers, 
generators, electronic equipment, or  even intense tran
sient fields induced by electrical storms. 

Data-Safe Products provide reliable, economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high-permea
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components. DISK•SAFE Floppy 
Disk Protectors, punched for 3-ring binder, sandwich 
two 8' disks, or  smaller mini-disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 1 0 Protectors). 

DISK•SAFE Floppy Disk Protectors: 1 -5 , $ 8 .95 ea; 

6-9 , $ 8.45 ea; 10 or more w/binder, $7.85 ea; 

TAPE • SAFE 
M ETAL CASSETTE SH IELDS 

TAPE•SAFE Cassette Shields are constructed o f  mag
netic alloy, with heliarc-welded seams and an easy
open hinged top. Each attractively-finished TAPE•SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE•SAFEs for easy access. (One free with each six 
TAPE·SAFEs). VISA and MasterCard telephone orders 
accepted. Prices include shipping. 

TAPE•SAFE Cassette Shields: 1 -5 ,  $14.95 each; 
6 or more with free FILE DECK, $12.95 each. 

TAPE•SAFE FILE DECK: $10.95 each. 

Data-Safe Products, I nc. 
1 926 Margaret St. Ph i la , PA 1 9 1 24 • 2 1 5/535-3004 

Dealer I n q u iries I nvited 
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Progra111ming Quickies 

Print£ for the C 
Function Library 

Christopher Kern, 201 I St SW, Apt V-839 
Washington DC 20024 

One of the most-used functions in the standard library 
for the C programming environment is printf, the format
ting print function. Printf accepts character, string, and 
numeric values as arguments and sends them to the stan
dard output (normally the user's console) according to a 
specified format .  It is used both as the main way to pro
vide a program's output to the console and as a way of 
testing variable values during debugging. Its control
format string may specify that numerical values be repre
sented in hexadecimal, octal, or decimal notation, that 
right or left justification be employed, and that argu
ments be printed in a given field width or restricted to a 
limited precision. 

Although present versions of the BDS C compiler for 
the 8080 CP/M operating system have the standard printf 
function, earlier versions had a more primitive version of 
printf. If you have a version that cannot print numerical 
data in octal, does not permit precision to be specified to 
limit the length of a string, and only left justifies, the pro
gram shown in listing 1 will add all the standard features 
and a few new ones. 

Except for the features that apply only to floating-point 
and long numerical data, this program conforms to the 
specifications for printf in Kernighan and Ritchie's The C 
Programming Language (Prentice-Hall, 1978) .  It is simple 
to adapt printf to other languages, so long as they permit 
functions, procedures, and subroutines with a variable 
number of arguments. 

Functions compiled with the BDS C compiler find their 
arguments along an array of vectors stored at location 
BASE + Ox3f7, where BASE is the base address of the 
CP/M operating system for the particular machine being 
used (and "Ox3f7" is C's idiosyncratic notation for hexa
decimal 3F7) . Up to twenty-four arguments are allowed. 
Because printf doesn't know in advance how many argu
ments will be needed as interpretation of the control for
mat proceeds, and because the same function-argument 
vector will be used by subordinate functions called by 
printf, all the arguments are collected at the outset and 
stored in local argument array, "localarg [ ) . "  This is the 
one feature of the function that is specific to the BDS 
compiler. Note that because the control format is passed 
to printf as a formal parameter, the processing of the re
maining arguments begins at FARGV + 2.  

Listing 2 shows a sample run and a demonstration pro
gram that exercises printf by printing a series of integers 
in various notations and by printing a string in various 

Text continued on page 434 



Programming Quickies---------------------------

Listing 1: This is a program for adding a full-featured printf function to some early versions of C compilers. These earlier versions did 
not allow the printing of numerical data in octal, and did not permit precision to be specified to limit the length of a string; they 
allowed only left justification. Two new functions which are called by printf have been added: "Nbase" converts a binary integer into 
a digit string in the requested radix; "Nspoct" does the same for split octal. 

=ll= d e f  i n £� B A S E  
:IJ: de f i n e  F A r.: G V  

p r· :i. n t f ( c o n t r o l ) 

c h a r * c o n t  r· o 1 ;  

{ 

O x 4 2 6 0  I *  CP/M b a s e  a d d r e s s  * I  
O x 3 f 7  I *  B D S  C c o ffi P i l e r  a r S u ffi e n t  v e c t o r  * I  

c h a r  c v  * P s � r J u s t i f � v  s [ 1 J J , z e r o f i l l ;  

i n t * a r � s v k v  l o c a 1 a r S [ 2 3 J , P r c i s n � s l e n ,  w i d t h ; 

I *  c o P �  a r S u ffi e n t s  f r o ffi f u n c t i o n  a r s u � e n t  v e c t o r  * I  

f o r C k  = O v  a r s s  = . B A S E + F A R G V  + 2 ;  k < 2 3 ; + + k , + + a r s s ) 

1 o c a 1 a r S [ k J  = * a r s s ; 

a r· �l s  '''' 1 cJ c a  1 a r �.=J ; 

w h i l e  < c  = * c o n t r o l + + >  

I *  c h e c k  f o r  c o n v e r s i o n s p e c i f i c a t i o n * I  

i f  < c  0000 0000 1 % 1 ) { 

I *  c h e c k  f o r  v a r i o u s • o p t i o n s  * I  

:i. f < ( c 0000 * c o n t. r o  1 ) :::: :�" 1 -· 1 ) { 
r �iu s t i  f '.:J :::: 0 ;  

c :::: * c o n t  r o  1 + + ; 

} 

i f  ( C ;:; ;;;; I 0 I ) 

z 0� r o f i l l  ·-· 1 ;  

e l S E' 

z c� r· o f i l l  0000 o ;  

w i d t h  0000 o ;  
w h i l e  C i s d i s i t ( c  = t o l o w e r < * c o n t r o l + f ) ) )  

w i d t h - 1 0 * w i d t h  + c - 1 0 1 ; 

i f  ( c "'' '''' 1 • 1 ) { 
p r c i s n :=: o ;  

} 
<·:·� 1 !5 E' 

w h i l e  ( i s d i s i t ( c  = t o l o w e r ( * c o n t r o l + + > > >  

P r c i s n = 1 0 * P r c i s n + c - 1 0 1 ; 

I *  P r o c e s s  c o n v e r s i o n c h a r a c t e r s  * I  

!; w i t c h  ( c� )  { 
c a ::; e 1 b 1 ! 

P S - n b a s e < * a r s s + + , 2 ,  s ) ; 

b r e <� k ; 

c a s. c-� ' o ' : 

P S  = n b a s e ( * a r S s f f , 8 ,  s ) ; 

Listing 1 continued on page 432 
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Programming Quickies-------------------------
Listing 1 continued: 

c a s e·? l d ' ! 

i f  < * a r s s  < 0 )  { 
P S  = n b a s e < - * a r s s + + , 1 0 ,  s > ; 

} 
e l  s E.• 

* - - p s  = ' - � ; 
} 
e l s e 

b r e a k ; 
c a s e  1 1J 1 !  

c a s e  

P S  = n b a s e < * a r s s + + , 1 0 ,  s ) ; 

b r e a k ; 

P S  = n b a s e < * a r s s + + ' 1 6 ,  s ) ; 

b r e a k ; 

c a s e . 1 G 1 : 
P s  = n s P o c t < * a r s s + + , s ) ; 

b r e a k ; 

c a s e  1 s 1 !  

P s  = * a r s s + + ; 

b r e a k � 

c a s E• 1 C 1 ! 

d e f a u l t ! 

} 

c = * a r s s + + ; 

* < P s - s )  :::: c ;  

s [ 1 J  = 1 \ 0 1 ;  

k == s t r l e n ( P s H  

s l e n = k > p r c i s n ? P r c i s n k ;  

i f  ( r ,j u s t i f !:d 

w h i l e ( w i dt h - - > s l e n )  

i f  ( z e r o f i l U  

P u t c h a  r· < 1 0 '  ) ; 

P u t c h a r ( ' 1 ) ;  

f o r ( k  = 1 ;  * P s  & &  k <= P r c i s n ; + + k > 

P u t c h a r < * P s + + > ;  

i f  ( !  T' J u s t i f \:l )  

w h i l e < w i d t h - - > s l e n )  

P u t c h a r  ( ' 1 ) ;  

p u t c h a r ( c ) ; 
n b a s e ( n ,  b a s e ' s )  

u n s i � n e d  n v  b a s e ; 

c h a r' * s ; 

{ 
:i. , .. , t. c! ; 

* < s  + =  1 6 )  = ' \ O ' ; 
:i f  ( n :::: :::: 0 )  
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Prograntnting «luickies---------------------------------------------------

Listing 1 continued: 

w h i l E� < n  > 0 )  { 
* - - s  = ( d  - n % b a s e ) + ( d  < 1 0  ? ' 0 '  

n / :::: b a �; e ; 
"\. .. • 

r e t u  r'n s ;  
., . 
• I 

n s F- o c t  ( n v s )  

u n �5 i �.':! n f:� d n � 
c h a r  s [ J ; 

{ 

., . • I 

w h i l !�' ( cl > () ) { 

"\ . • I 

* P s t t - n / d  + · o · � 
n % ==== d ¥  
i f  ( d  :;; ;:: 2 5 6 ) { 

} 
e .l. s e  

d ::: f.> 4 j) 
* P s t t  :::: ' 

d / =:: 8 ,  

* F' S  ::: ' \ () ' ; 

r· r� t u  r n  s ;  

, . y 

Listing 2: Listing and sample run of a demonstration program which exercises the printf function. 

m a i n  ( ) 

u n <; i �.:! n £-� d  1 '  
c h a r * s t r i n s ;  s t r i n s = " h e l l o v  w o r l d " ;  

f o r ( i  = 1 ;  i < =  1 6 3 8 4 il i * =  2 )  { 

"\. .I 

P r i n t f ( " d e c : % 5 d  o c t : % 6 o  s P l o c t ! % �  

P r i n t f ( " h e x ! % 4 x  b i n : % 0 1 6 b \ n " ,  i ,  i ) j;  

F- r i n t f ( " \ n " ) ;  

P r i n t f ( " ! % 1 0 s ! \ n " v s t r i n s ) ; 

P r i n t f ( " ! % - 1 0 s ! \ n " v s t r i n s ) ; 

P r i n t f ( " ! % 2 0 s : \ n " v s t r i n s ) ; 

P r i n t f ( " ! % - 2 0 s ! \ n " v s t r i n s ) ; 

P r i n t f ( " ! % 2 0 . 1 0 s ! \ n " v s t r i n s ) ; 

i , i , i ) ; 

Listing 2 continued on page 434 
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Programming Quickies------------------------

Listing 2 continued: 

P r i n t f C " ! % - 2 0 . 1 0 s ! \ n " Y s t r i n s > P 

P r i n t f ( " ! % . 1 0 s ! \ n " r s t r i n s ) ; 

"\. ... 

A > F'Fn NTX 

c.l e� c ! 1 D c t : 1 s P l o c t ! 0 0 0 . 0 0 1  h e :-: : 1 b i n !  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  

o".".l€�(.' : '") CJ c t ! 2 s r:- J. o c t : 0 0 0 . 0 0 2  h e}·� :  '") b i rd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0  .:.. .� 
d e c ! 4 o c t ! 4 s P l o c t ! 0 0 0 . 0 0 4  h f:·� >� : 4 b i n ! 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

r::I E� C ! 8 o c t : 1 0  !5 F' J. CJ C t ! 0 0 0 . 0 1. 0  h (·�' �-� : 8 b i n ! 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0  

d e c : 1 6  o c t : 2 0  S F'  J. eJ C t ! 0 0 0 . 020 h f? >' : 1 0  b i n !  0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0  

c.l e c : 3 ':> � .. o c t : 4 0  S F' 1 o c t : 0 0 0 . 0 4 0  h e :-: : 2 0  b i n ! 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0  

dec : 6 4  o c t ! 1 0 0 S F' 1 o c t : 000 . 1 0 0  h e·? ;-: : 4 0  b :i rt ! 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0  

c.l e c !  1. 2 8  o c t : 2 0 0  �_; y: .. 1 o c t ! 000 . 200 1'} E.' �< : B O  b i n ! 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0  

d e c ! 2 5 6  o c t : 4 0 0  !:;F .. l o c t ! 0 0 1 . 0 00 h E.' >( : 1. 0 0  b i n ! 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  

r::I E� C ! �j 1. 2 o c t ! 1 0 0 0  s y:.- J. o c t : 002 . 0 0 0  h t:") �-� : 2 0 0  b i n ! 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0  

c.l e c !  1 0 2 4  o c t : 2 0 0 0  !5 P 1 o c t ! 0 0 4 . 0 0 0  h f.� >: : 4 0 0  b i n ! 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0  

•:.le e !  2 0 4 B  o c t ! 4 0 0 0  S P 1 CJ c t ! 0 1. 0 . 0 0 0  h e �< : 8 0 0  b i n ! 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0  

•.:l e e :  4 0 9 6  o c t ! 1 0 0 0 0  s P 1 o c t ! 0 2 0 . 000 h e :-: : 1 0 0 0  b :i. n !  0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0  

c.i e c ! 8 1. 9 :� o c t : 2 0 0 0 0  S F  .. J. o c t ! 0 4 0 . 0 0 0  h e :-: ! 2 0 0 0  b i n ! 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0  

•:J e c : 1 6 3 f.l 4  o c t : 4 0 0 0 0  S P 1 eJ c t ! :1. 0 0 . 0 0 0  h f? N ! 4 0 0 0  b i n ! 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

! h �� 1 1 CJ Y  t-m r l r:.l :  

� h f:� 1 1 D r  1-.I O T' l d !  

h e·:·�  1 1  o �� 1.-.1 0 T' l d !  

! h E• l l CJ Y  �.J o r l cl  

h <�' J J.  0 Y W 0 T' ! 

: tv"• Ll. o Y w o r 

:; h i·:• 1 1 o v  W O Y' �  
...... ... , .. , .... 

Text continued from page 430: 
combinations of justification, field width, and precision 
(the " :"  serves to delimit the field). Calls to printf take the 
form: 

printf(control, argument 1, argument 2, . . .  ) 

where "control" is a format string composed of text in
terspersed with conversion specifications-one for each 
argument .  

Each conversion specification begins with the "%" 
character and ends with a conversion character indicating 
the format to be used in printing the corresponding argu
ment (character, string, or number) . The standard con
version characters "d" (decimal notation), "u" (unsigned 
decimal), "o" (octal), "x" (hexadecimal), "c" (charactert 
and "s" (string), are supported. I have added two others 
not specified in Kernighan and Ritchie's book: "b" 
(binary notation), which is especially useful for debug
ging programs that use bitwise logical ·operators, and "q" 
(split octal), because the front panel of my Heath H-8 
computer has a split-octal display. 

A number of options may be specified between the 
" % "  character, which introduces the conversion 
specification, and the conversion character. A minus sign 
( - )  indicates that left justification (instead of the default 
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right justification) is requested. A digit string indicates 
the field width; a number that fails to fill the width will be 
padded on the left or right, as necessary. If the field width 
is specified with a leading zero, a right-justified number 
will be padded with zeros instead of blanks, so an 8-bit 
binary number can be printed as 00100101 instead of 
100101. A period followed by another digit string in
dicates the precision, the maximum field width in which 
an argument is to be printed; this is primarily useful for 
truncating strings that exceed the permissible line length. 

This version of printf uses four other standard C 
library functions: "tolower(character), " which converts 
its argument to lowercase if it isn't lowercase already; 
"isdigit(character), " which returns true (not zero) if its 
argument is a digit and false (zero) otherwise; "putchar 
(character)," which outputs a character to the console; 
and "strlen(pointer to string), "  which returns the length 
of the string its argument points to. 

Two other functions, called by printf and indepen
dently useful additions to the standard library, are also 
included (see listing 1 ) .  "Nbase(number, base, pointer to 
array in which to store result)" converts a binary integer 
to a digit string of the requested number base . "Nspoct 
(number, string pointer)" does the same (with leading 
zeros, and a " . "  separating the 2 bytes) for the special case 
of split octal. • 



Numerical Methods in 
Data Analysis 

Toan C Nguyen 
818 Gaviota Ave 

Long Beach CA 90813 

In engineering research and design work, it is often 
necessary to determine analytically from a given set of n 
pairs of discrete data a function which best represents the 
dependence of one parameter (X) upon the other (Y) .  
Moreover, other characteristics of  the obtained function 
represent this dependence, such as information about its 
stationary (maximum or minimum) point and its roots, 
that is, values of X which make Y equal to zero. 

Calling on our mathematical background, we know 
that most continuous functions with defined derivatives 
may be expressed in a form of a polynomial: 

where m is the degree of the polynomial and ao, a1, • •  

a,. are the coefficients. 
For a given set of n pairs of data, there is usually a 

polynomial of degree m with corresponding coefficients 
a0, a1, • • •  , a,. which will approximately describe the 
general continuous relationship between the two 
parameters X and Y. The error incurred in obtaining this 
polynomial will usually be minimal when m is sufficient
ly large and useful values of Xs and Ys are in the neigh
borhood of the range [ (Xl, y J I (X., y j 1 where xl < x2 < 
. . .  < X  • .  

By definition, the stationary point of a function is the 
point at which the dependent parameter Y attains a local 
maximum or minimum value .  This stationary value of 
the variable X may be obtained by solving the equation 
Y' = 0, or: 

The determination of function Y = f(X) may be done 
by curve fitting, which requires solving a large set of 

About the Author 
Toan C Nguyen is a registered professional engineer in the state of 

California and a member of the A merican Society of Mechanical 
Engineers. He has a master's degree in mechanical engineering from the 
University of Southern California. 

Mr Nguyen has devoted much of his time to the application of com
puter programming in solving engineering problems. He is presently a 
senior engineer with the Pipe Hanger Division of ITT Grinnell Corpora
tion. 

simultaneous linear equations . The Gauss-Jordan 
elimination method may be utilized to solve these 
simultaneous equations. Once the function f(X) is ob
tained, the values of quantity X for which f(X) equals 
zero may be calculated by the Newton-Raphson method, 
which is one of the various numerical methods for ob
taining the roots of a continuous differentiable function. 

Because many calculations will be performed 
repetitively, these tasks will be conveniently handled by a 
digital computer utilizing its ability for high-speed 
calculations. A scientific high-level language, such as 
FORTRAN IV, is a suitable language for the development 
of a computer program for use in this application. 

This article will briefly review the principle of curve fit
ting, the Gauss-Jordan elimination technique, and the 
Newton-Raphson method. Included is a computer pro
gram written in FORTRAN IV with corresponding 
flowchart and explanations .  Examples of practical 
engineering problems in different fields are also 
presented. 

Curve Fitting: Method of Least Squares 
In fitting a curve through the points representing 

(X1, Y J, . . . , (X., Y.), we employ a mathematical princi
ple that yields a best-fit curoe: the method of least 
squares. This method utilizes the laws of probability in 
obtaining the most probable values for a given set of 
observations of independent and dependent parameters. 
According to this method, the coefficients ao, a1, . . • , a,. 
of a polynomial of degree m may be determined from the 
following m + 1 simultaneous equations: 

Cnao + C12a1 + C13a2 + . . . . + Cl[m+lJa,. b1 
Cnao + c22a1 + C23a2 + . . . + C2[m+IJ a,. = b2 

where: 
" 

b, = I:xi-ly 
cu =Exi+j-2 

(1) 
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(a) 4 � <ll +-' 
� )  ro • � ro 0. 2 +-' c: -<ll - - • -g 1 -
<ll P. <ll 0 0 

0 1 2 ) 
I nd e p e nd e nt para me t e r  

(b) 4,.---------:--------,---,-----, � 

(c) 

<ll +-' 
� 31------+-:::---�==-=-:t:-------t ro / � / 0. 21---�/����--��=-��-���-i 

+-' / 
� / 
'0 c: <ll P. <ll Q 

� <ll +-' 

1 2 
I n d e pe nd e n t  param e t e r  

J 

� Jl-------+-��-�--���---1 ro � ro 0. 2 �---�����----1-���---4 +-' c: <ll 
� 1._--���-�-------��----��--; <ll P. <ll 
Q 0 _1....-------':------�-----'-� 

0 1 2 J 
I n d e pendent parame t e r  

Figure 1:  A representation of  the least-squares curve-fitting method. In (a) we see the first-degree curve, which is not acceptable 
because the uncertainty envelope does not contain all the data points. The figure in (b) shows the second-degree curve, which is not 
acceptable for the same reason as (a). The third-degree curve is illustrated in figure (c) . Here we can observe that the uncertainty 
envelope does contain all the data points and is, therefore, the desired degree of the least-squares polynomial. 

and the summations E are performed from 1 to n, the 
number of pairs of data. 

Most engineering data is taken with an uncertainty 
margin. This margin may be expressed as an absolute 
deviation or as a relative deviation, such as SO ± O.S 
inches and SO inches ± 1 % ,  respectively. Therefore, 
when the uncertainty envelope has the most probable 
least-squares curve as its center line, it also has to cover 
all the given data points. This condition is illustrated in 
figure 1 .  

We usually start with a least-squares equation of 
relatively low degree and then check to see if all data 
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points fall inside the uncertainty envelope before pro
ceeding to the next higher degree least-squares equation. 
The process will continue until the uncertainty re
quirements are satisfied . 

Gauss-Jordan Elimination Method 
After all the summations of the set of simultaneous 

equations in equation (1) are calculated, our next step is 
to solve the set of simultaneous equations for a0, a1, . . .  , 
a"' . Although there are numerous techniques to handle 
this task, the method presented here is the Gauss-Jordan 
elimination method. The reason for using this method in-



FORTRAN 
Variable 

A (M) 

c ([, J) 

ERR 

ERROR 

ER.T 

ERGOT 

ESTN 

EST ATN 

I 
!CHANG 

!CONTI 

lROOT 

ISTATN 

IUNCER 

J 
K 
KPLUS 
LROOT 

LSTAT 

M 
MDEG 

MDEGRE 

MMINUS 
MPLUS1 
MPl..US2 

Variable Definitions 

Definition 

a'"' the .mth coefficient of a least-squares 
polynomial 
c�, element at ith row and jth column. of 
the augmented matrix of the set of m + 1 
simultaneous equations fo be solved for 
a01 • • • I am I f(X,J!f ' (X,) I ,  absolute value of the nth 
incurring error in the determination of X 
for which f(X) = 0  by Newton-Raphson 
method 

· 

e, general term for allowable error (at 
the beginning of the iteration process) _or 
resulting error (at the end of the process) 
in the determination of XY=o and XsrA, 
used irf subroutine NEWRAP 
e;=o, ,all�wable error in the determina
tion of XY=o 
Error in the determination of XY=o 
(before · calling subroutine NEWRAP: 
allowable error; after: resulting error) 
EsrA, allowable error in th� determina
tion of XsrA 
Error in the determination of XsrA 
(before calling subroutine NEWRAP: 
allowable error; after: resulting error) . 
DO Joop index , 
String input speCifying the name of the 
particular variable of which.-the value -is 
to be changed 
String input (YES or NO) to continue or 
to sto.p the process of changing values of 
some variables 
Code indicating whether the calculation 
of XY=o is needed or not ((): No, 1 :  Yes) 
Cqde indicating whether the calculation 
of XsTA is needed or not (0: No, 1: Yes) 
Code indicating whether the uncertainty 
is entered as absolute or relative value 
(0: absoiute, 1: relative) 
DO loop index 
DO loop index 
K + 1  ' · 

ROOT, string variable for printout pur
pose 
ST A TN, string variable for printout 
purpose 
DO lqop index 
m, degree of the least,-squares polyno
mial. to be fitted through the given set of 
data, used as the first trial 
Incrementing m, starting from MDEG to 
a maximum of 10 
M - 1  
MDEGRE+ 1  
MDEGRE+2 

N 

NCO DE 

NEWTON 

NITERA 

NMINUS 
NPAIRS 
NPLUS 
NRERUN 

NROOT 

NSTATN 

SUM 
UNCERT 

UN MARC 

X(N) 

xo 

X$(N) 

XRTl 

XSTN1 

Y(N) 

YDEN 

YNUM 

YOFX 

DO loop index for loop which calculates 
root of f(X) = 0  · 
Code used before subroutine NEWRAP 
is called to indicate whether the calcula
tion wiU be lor XY=o or XsrA (1 : for XY=o; 
2: for XsrA) . .  
Code used in subroutine_ NEWRAP hav
ing the same function as NCODE; its 
value is transmitted from main program 
Before the iteration process: - maximum 
allowable n �:tmber  of itera tions, 
trtmsmittec;i from main program; after 
the iteration process: actual number of 
iterations used to obtain the required ac
curacy E (this new value will be returned 
to main program) 
N - 1-
Number of pairs of data 
N+1  
Code to  direct-the ·calculation /low to  the 
beginning of the program (NRERUN = 1) 
or only to the portion computing XY=o 
and XsrA (NRERUN= O) . 
Simil4r to NITERA, except that it is in 
main program and is used primarily for 
calculating XY=o 
Similar to NITERA, except that it is in 
main program and is used primarily for 
calculating XsrA 
Es, s�mmations representing b; or cv 
Uncertainty margin, may be entered as 
absolute or r!?lative value· 

' · 

Uncertainty margin, calculated from the 
given UNCERT and IUNCER, and is 
converted into an absolute value 

r 

Xs, data entered as . independent 
parameters . 
Before the iteration process: initial ap
proximation ·of X"' transmitted from 
main program; after the _ iteration pro
cess: obtained value of X" which satisfies 
the required accuracy (this new value 
will be returned to main program) 
X"' nth value 'of iterc�ted X in Newton
Raphson formulfl 
Similar to XO, except that it is in main 
pro$ram and is used primarily for 
calculating XY=o 
Similar to XO, except that it is in main 
program and is used primarily for 
calcu)ating XsrA 
Ys, da ta en tered as depende n t  
parameters 
f' (X,), denominator value in Newton
Raphson formula 
f(X,J, numerator value in Newton
Raphson formula 
Y(X), value of Y correspondtng to a 
given value of X 
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l,.isting 1: FORTRAN listing of the program CURFIT that sOlves the least-squares polynomial for the entered pairs of data X(n) and 
Y(n). Some language features used here differ from standard FORTRAN. 

0 0 1 0 0  PROGRAH C U R F I T  C I NF' U T r OU T P U T l 
0 0 1 1 0  D I M E N S I O N  X C 1 0 0 l r Y C 1 0 0 l r A C 1 1 l o C ( 1 1 r 1 2 l  
0 0 1 2 0  COHHON/BLOCK / A r HPLU S 1 o MPLUS2 
0 0 1 3 0 t * * * *  
0 0 1 4 0 t t t t t  DATA S T A T EM E N T S  
0 0 1 � 0 * ** * *  
0 0 1 6 0  DATA N P A I  RS r H DEG r I U N C E R , U N C E R T  r I R O O T  r XRT 1 r E R T • I S T A T N  r X S T N  1 r E S T N /  

QQ 1 7 0  f 1 0 I } I 0 I o } I 1 I - 1  t I o Q Q }  I 1 I 0 o I o 0 0 1  
0 0 1 8 0 + /  r X /  
0 0 1 9 0 + - 2 , r - l . � r - l o r O o  r l o r 2 .  r 2 o 5 ! 3 o  r 4 o.r 5 ,  
0 0 2 0 0 + 1  r Y I 
0 0 2 1 0t - 2 S . l r - 6 ,  9 r  3 ,  1 r 5 ,  r - 6 ,  9 r  - 2 1 ,  r - 2 5 ,  r - 2 5 ,  1 r - 7 • r 45 • 
0 0 2 2 0 + /  
0 0 2 3 0 U : t U  
0 0 2 4 0 t t U : t  F O R M A T  S T A T E M E N T S  
0 0 2 5 0 t t u : t  
0 0 2 6 0  1 0  FOR

,
HAT ( // 2 X r 1 2H T H E  [IE S I RE ll r l 2 r 4 7 H - T H  D E G F.: E E  L E A S T - S Q U A R E S  E Q U A T I O N  H A  

0 0 2 7 0 + 5  A FDRH O F  . r / 5 X � 1 4 H Y C X l  = SUH OF r l 2 o 1 9 H - T E R H S  O F  A C i l t X U i r 5 X r 1 2H I  = O r l  
0 0 2 8 0 + , , , , r , I 2 r / / 2 0 X  r I H I , S X  r 4HA C I l r / 1 9 X o 3 H - - - , 2 X  • 8 H - - - - - - - - • / )  
0 0 2 9 0  2 0  FORHAT C 1 9 X r l 2 o 3 X r F 8 , 3 )  
0 0 3 0 0  3 0  FORMAT ( / / 2 X r 6HAFTER o l 2 r 3 5 H  I T ER AT I O N S , T H E  O B T A I N E II VALUE O F  r A 6 r 3 H I 

0 0 3 1 0 + S  r F 8 , 3 o 7 H G I V I NG o / 1 2 H A N  ERROR OF r F 8 . 5 o 2 X r 3 3 H I F  YOU W A N T  TO T R Y  N E W  V A L U E  

0 0 3 2 0 + 5  O F  r A 6 r 1 1 H  AND ERROR r r / 4 5 H E N T E R  THEH I N THAT ORII E R i  I F  N O T r  E N T ER O . , O , )  
0 0 3 3 0  4 0  F0RHAT C / 2 X o 6 H A F T E R  r i 2 o 3 5 H  I T E R A T I O N S r T H E  O EI T A I N E I1 V A L U E  O F  o A 6 o 4 H  I S  
0 0 3 4 0+ r F 8 , 3 )  
0 0 3 5 0  5 0  FORMAT C // 2 X r UJ 0  YOU WANT T O  CHANGE ANY VAR I A B L E S  AHONG HDEG o U N C E R T r  E 
0 0 3 6 0 + R T r  E S TN r t r / � X r t X R T 1 r  X S T N 1 r  I U N C E R o I R O O T r  I S T A T N ? e Y E S  OR N O l t l  
0 0 3 7 0  6 0  F O RMA T  U2X r *E N T E R  T H E  V A R I A�LE T O  B E  C H A N G E D  C H I T  R E T U R N > • ANit THEN I T  
0 0 3 8 0 + S  N E W  VALUE * l  
0 0 3 9 0  7 0  F ORH AT C / 2 X r * A N Y  HORE VA R I A B L E S  T O  EI E  C H A N G E D  ? t l  
0 0 4 0 0  8 0  fORHAT C / / 2 X o t A L T H O U G H  A t o i 2 r t - T H  D E G R E E  L E A S T  SQUARES CURVE H A S  B E E N  
0 0 4 1 0 + F I T·T E D  T H R O U G H  T H E t r / l X r t G I V E N  S E T  OF [IA T A r  T H E  S P E C I F I EII U N C E R T A I N T Y  HARG 
0 0 4 2 0 + I N  I S  NOT YET S A T I S F I E D *  l 
0 0 4 3 0  90 F O R H A T  C 2 X r t T H E  C O R R E S P O N [I I N G  VALUE O F  Y C X S T A T N l  IS t r F 8 , 3 l  
0 0 4 4 0  1 0 0  F O R M A T  < 1/ 2 X r t T H E  S P E C I F I E D  D E G R E E  O F  T H E  L E A S T  SQUARES E Q U A T I O N  I S  = > 
004SO+ T H E  NUHBEF.:* r / 1 X r t OF P A I R S  OF D A T A .  R E E N T E R  HDEG « N P A J R S  ) t l  
0 0 4 6 0 * * * * *  
0 0 4 7 0 t U t t  DE F I N I T I ON S  O F  S O H E  V A R I A B L E S  
0 0 4 8 0 * * * * *  
0 0 4 9 0  L R O O T = 5 H X R O O T  
0 0 5 0 0  L S T A T = 6 H X S T A T N  
0 0 5 1 0  1 1 0  H D E G R E = H D E G  
0 0 5 2 0  1 1 2  E R O O T = E R T  
0 0 5 3 0  E S T A T N ::� E S T N  
0 0 5 4 0 1 1 5 I F  C H DEGR E . L T . NF' A l R S l  GO T O  1 2 0  
OOSSO P R I N T  1 6 0  

O O S 6 0  R E A D  r HDEG 
00570 GO T O  1 1 0  
0 0 5 8 0  1 2 0  N R O O T = N S T A T N = 2 0  
0 0 5 9 0  Hf'LUS l • H D E G R E +  1 
0 0 6 0 0  HPLUS2=HDEGRE+2 
0 0 6 1 0* * * * *  
0 0 6 2 0 * * * '* *  D E T E R M I N A T I O N  OF A L L  S U H H A T I O N S  I N  T H E  S E T  O F  H + l  S I M U L T A N E O U S  E QN S .  
0 0 6 3 0 * * * * '*  
0 0 6 4 0  DO 2 1 0  1 = 1  , H P L U S 1  
0 0 6 5 0  D O  2 0 0  J= 1 ,  HPLUS2 
0 0 6 6 0  SUH= O ,  
0 0 6 7 0  D O  226 N • 1  r NPA i R S  
0 0 6 8 0  I F  C J ,  N E .  H P L U S 2  l S U H :: S U I1 + X  C N l * 't C I + J - 2  > 
0 0 6 9 0  IF ( J , EQ . H f' L U S 2 > S U H = S U I1 + Y C N > * X C N J J * C I - 1 l  
0 0 7 0 0  220 C O N T I N U E  
0 0 7 1 0  C C I  , J ) = SUH 
0 0 7 2 0  200 . C O N T I N U E  
0 0 7 3 0  2 1 0  C O N T I N U E  
0 0 7 4 0 '* * * * *  
0 0 7 5 0 * * * * *  D E T E RH I N A T I O N  O F  C O E F .  A O r , , ,  r A M  O F  T H E  H - T H  D E G R E E  L E A S T - S Q U A R E S  
0 0 7 6 0 't t 't J t  P O L Y N O M I A L  BY G A U S S - J O R D A N  E L I M I N A T I ON M E T H O [I 
0 0 7 7 0 U * * *  
0 0 7 8 0  DO 3 3 0  K = t  r H F·LUS i 
0 0 7 9 0  KF'L US=K+ l 
0 0 8 0 0  DO 3 0 0  J = K f' LU S ,  H P L U S 2  
0 0 8 1 0  C < K r J l = C C K r J l / C C K o K )  
0 0 8 2 0  3 0 0  C O N T I NUE 
0 0 8 3 0  D O  3 2 0  I = 1  r HP L U S 1  
0 0 8 4 0  I F  C t . E Q . K )  GO T O  320 
0 0 8 5 0  DO 3 1 0  J = K P L US r H P L U S 2  

0 0 8 6 0  C C i o J ) = C C i r J ) -C C i r K > t C C K , J )  
0 0 8 7 0  3 1 0  CO N·T I N U E  
0 0 8 8 0  3 2 ()  C O N T I N U E  
0 0 8 9 0  3 3 0  C O N T I NUE 
0 0 9 0 0 * * '* * '*  
0 0 9 1 0 t t t t t  C H E C K  FOR UNCERT A I N T Y  REOU I R EHENTS 
0 0 9 2 0 * * * * *  
0 0 9 3 0  DO 4 1 0  N =  1 o  N P A I R S  
0 0 9 4 0  Y O F X = O ,  
0 0 9 5 0  DO 4 0 0  H : 1 o HP L U S 1  
0 0 9 6 0  A C H l = C C M d 1 PLU S 2 )  
0 0 9 7 0  Y O F X = Y O F X.+A ( H )  * X  ( N )  n ( H · 1 )  
0 0 9 8 0  4 0 0  C O N T I N U E.  
0 0 9 9 0  I F  < I UN C E R . N £ , 1 )  UNHARQ "' U N C E R T  
0 1 0 0 0  I F  C I UN C E R . E Q , l )  U NHA RG = A B S C U N C E R T * Y O F X )  

0 1 0 1 0  I F"  C A BS C Y < N l - Y O F X > . t. E , UNHA�G > G O  T O  4 1 0  
0 1 0 2 0  H D E G R E = H D E G R E + l  
0 1 0 3 0  I F  C H DEGRE . L T . Nf'A I R S , A N ! J . H!tEGRE . L £ . 1 0 )  GO T O  1 1 2 

0 1 0 4 0  HDEGRE=11DE GRE - 1  
0 1 050 P R I N T  8 0 r H D E G R E  

0 1 060 GO T O  700 
0 1 0 7 0  4 1 0  C O N T I N UE 
0 1 0 8 0 't 't t U  

. 

0 1 0 9 0 U U t  P R I N T - O U T  OF' C O E F , A O r , , ,  r A M O F  T H E  O B T A I N E ft H - T H  IlfGREE 

0 1 1 0 0 * * * * *  L E A S T  SOUARES EOU A T I OtJ 

stead of Cramer's rule is that it proves to be a simpler and 
a less time-consuming procedure, especially when the 
system to be solved has more than three simultaneous 
linear equations. 

This method is a combination of the Gaussian forward 
and backward eliminations. The forward elimination 
consists of the following steps: 
• Elimination of a0 from the second and succeeding equa
tions by dividing the first equation by c11; multiplying the 
modified equation respectively by c21, c31, . . . , c1,+11 1 ; 
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0 1 1 1  O U U t  
0 1 1 2 0 P R I N T  1 0 r MI1E G R E r H F'LUS 1 o M D E G R E  

0 1 1 3 0  DO 5 0 0  /'1 = 1 r M F' L U S 1  

0 1 1 4 0  M H I N U S ::o H - 1  
0 1 1 5 0 P R I N T  2 0 r H H I N U S r A C I1 l  
0 1 1 6 0  SO O  C O N T I N U E  

01 1 7 0 * * * * *  

0 1 1 8 0 U U t  C A L C U L A T I O N O F  V A L U E S  O F  X !\ ' O O T  OR X S T A  

0 1 1 90 * * * * '*  

0 1 2 0 0 ' I F  C M D E G R E . E 0 , 1 >  I R O O T = O  

0 1 2 1 0  550 I F  < I R O O T . N £ . 1 , A N [1 , I S T A T N , N E , J. >  GO TO 7 0 0  

0 1 2 2 0  I F  C I R O O T . N E . l >  G O  T O  6 2 0  
0 1 2 3 0  6 0 0  NCQ[I E  = 1 

0 1 2 4 0  CALL N E W R A f· C X R T l o E R O Q T , N R OO T . N C O D E i 

0 1 250 IF C NR O O T . L T . :? O J  GO T O  6 1 0  
0 1 2 6 0  P R I N T  3 0 r N R00 T o LR00T o X R T 1 r E R O O T o U \' O O T  

0 1 2 7 0  R E A D o X R T 1 r E R T  

0 1 28 0  E R O O T = F. R T  
0 1 2 9 0  I F  C XR T l . E O . O  . .  A N [t . E R O O T . E O . O . J G O  T O  620  
0 1 300 G O  T O  6 0 0  
0 1 3 1 0  6 1 0  P R I N T  o1 0 r NR OO T r L ROO l' o X R ll 

0 1 3 2 0  6 2 0  IF C I S T A T N . N E . 1 l GO TO '/ 0 0  

0 1 3 3 0  6 3 0  N C O D E  = 2 
0 1 3 4 0  C A L L  N E W R A P  C XS T N l , ES T A T N , N S T A l  N ,  NCUDE ) 
0 1 3 5 0  IF C N S T A T N . L T . 2 0 J  GO TO 6 4 0  
0 1 3 6 0  P R I N T  3 0 r NS T A T N r L S T A T o X S T N 1  t E S T A T N r L S T A T  
0 1 3 7 0  R E A D r X S T N l  r E S T N  
0 1 38 0  ESTATN=ESl N 
0 1 390 IF C X � l' N t , E O . O  . .  AN[I , f S T A T N , f lL �) .  l r.l/ H• 7 0 0  

0 1 4 0 0  GO T O  6 3 0  
0 1 4 1 0  6 4 0  F'R I NT 4 0 r NSTA T N o L Sl A f · :X S nl l  
0 1 4 2 0  Y O F X ·-=0 .  

0 1 4 3 0  D O  6 5 0  H = 1 , MF'LUS1 
0 1 4 4 0  Y O F X = Y O F X + C C H o J1 F· L U S 2 l * X S T N 1 1: t: ! H - l : 

0 1 4 5 0  6 5 0  C O N T I NU E  

0 1 4 6 0  F' R I N T  9 0 o YO F X  
0 1 4 7 0 U :t . U  
0 1 4 8 0 U U *  C H A N G I N G  V A L U E S  O F  S O H E  V A R I AElL E �; 

0 1 4 90 t * * * *  
0 1 5 0 0  7 0 0  P R I N T  :10 
0 1 5 1 0  REAO t i CON T I  
0 1 52 0  I F  C I CO N T I . E a . :? HNO > G O  T O  8 0 0  
0 1 530 NRERUN=O 
0 1 5 4 0  7 1 0  F' R I N 'T 6 0  
0 1 5 5 0  READ , I CHANG 
0 1 5 6 0  I F  C I C H A N G . E 0 . 4 H H D E G >  R E A I• , H fJ E G  

0 1 5 7 0  I F  C I CHANG , E Q , 6 HIJ N C ER T ) R E A [I r U N C E R T  

0 1 58 0  I F  ( I C H A N G , [ ( L 3HE R T l R E A[I r ERT 
0 1 590 IF C I C H AN G . ECL 4 H E S TN > REA[• , E S T N  
0 1 60 0  I F  C I C H A N G . E Q , 4 H X R 1' 1 >  R E A [I o Xf.:T1 
0 1 6 1 0  I F  ( I C H A N G . E 0 . 5 H X S T N 1 ) REAO r XS r N J  
0 1 6 2 0  I F C I C HANG . E 0 . 6H I U N C E R )  R E' A f• · T LINCER 

0 1 6 3 0  I F  < I C H A N G . E O . S H I R O O T > R E A D . Z R O f H  
0 1 6 '1 0  I F  C I C H A N G . F. 0 . 6 H I S T A T N J  R E A ft o l S l A l tl 

0 1 6 5 0  N R O O T : N S T A T N < ' O  
0 1 6 6 0  E R O O T = E R T  

0 1 6 7 0  E S T A T N = E S T N  
0 1 680 I F"  C I C H A N G , E Q ,  4 H H [� ( G , O R ,  I CHANG , E O ,  6 H U N C E � T , Or.: .  J I:HANG . E O .  IUNCEri > Nf..'ER UN= 1 
0 1 69 0  P R I N T  7 0  

0 1 7 0 0  R E A D o  I C O N T I  
0 1 7 1 0  I F  < I C O N T I . E 0 , 3H Y E S > G O  T O  7 1 0  
0 1 7 2 0  I F  C N RERUN . E Q . t )  G O  T O  1 1 0  
0 1 7 3 0  G O  T O  5 5 0  
0 1 7 4 0  B O O  S T O P  

0 1 7 5 0  E N D  

0 1 7 6 0 * * * * *  
0 1 7 7 0 U t $: t  C A L C U L A T I O N  O F  R O O T  O F  F" ( X l = O , , A T  T H E  NE I G HBORHOOD OF X = X O ·  
0 1 7 8 0 t U U  BY N E W T ON - RAF'H SO N  M E T HO D  

0 1 7 9 0 * * * * *  
0 1 8 0 0  SUBRO U T I NE NEWRAf' < X O '  E R R O R , N l l E R A  t N E W T O N )  
0 1 8 1 0  D I M E N S I O N  X S C 2 l > o A C 1 1 >  
0 1 8 2 0  COHHON/&L·O C K / A ,  H P L U S l , Mf'LUS2 
0 1 8 3 0  XSC 1 > = X O  

0 1 8 4 0  I F  < XO . EO . Q , )  X S C 1 > = X0= . 00 0 1  
0 1 9 5 0  DO 9 5 0  N = 1  r N I T E R fl  

0 1 8 6 0  N P L U S = N + l  
0 1 8 7 0  N H I N U S = N - 1  
0 1 9 8 0  9 1 0  YNUM= Y D E N = O .  
0 1 890 D O  930 I "' 1 r H F'L U S 1  

0 1 9 0 0  I F  C N E W T O N . £ 0 , 2 )  GO T O  9 2 0  
0 1 9 1 0  YNUH=YNlJH+ A C i l tX S C N l t t C I - 1 ) 
0 1 920 Y D E N = Y D E N + C  I - 1  l :t A C  I l t XS C N > t t C  1 - 2 >  
0 1 9 3 0  G O  T O  9 3 0  

0 1 9 4 0  9 2 0  Y N U H = Y N U M + < I - 1 l t A C J ) t X S C N ) t .:t C I - 2 l  
0 1 950 Y D E N ::z Y D E N + <  I - 1  l t (  I - 2 l tA C  I l t X S C N l * .:t (  I - 3 >  

0 1 9 60 9 3 0  C O N T I N U E  
0 1 9 7 0  I F  C Y [J E N . N E . O , )  G O  T O  9 4 0  

0 1 9 9 0  X S ( N l = C X S C N H X S C N M I N U S >  l / 2 .  
0 1 9 9 0  G O  T O  9 1 0  
0 2 0 0 0  9 4 0  E R R = A B S < YNUH/YDE'Nl 
02010 IF < E R R . L E . ERROR > G O  TO 960 

02020 X S C NP L US l = X S C N > - Y N U H / Y D E N  
0 2 0 3 0  9 5 0  C O N T I N U E  
0 2 0 4 0  X O = X S < N P L U S >  
0 2 0 5 0  G O  T O  9 7 0  
0 2 0 6 0  9 6 0  X O = X S  ( N l - Y N U M / Y O E N  
02070 9 7 0  E R R O R = E R R  
0 2 0 8 0  N l  T ER A = N  
02090 RETURN 
02100 E N (! 

R E A D Y , 

and then subtracting the obtained equations respectively 
from the second, third, . . .  , (m + l) th equations. The 
resulting set of equations is of the form: 

ao + c'12a1 + c'l3a2 + 
c�2a1 + c�3a2 · + 

+ C�[m+I J  a, 
+ c� !m+I J  a, 

b� 
b� 

(2) 



• Elimination of a1 from the third and succeeding equa
tions by dividing the second equation in the set of equa
tions in (2) by c �2; multiplying the modified equation 
respectively by c ;z, c �z, . . .  , c [m+I J z; and then subtrac
ting the obtained equations respectively from the third, 
fourth, . . . , (m + l)th equations. 
• The elimination process continues until the system is of 
the form: 

ao + C �za1 + C �3az + . . .  + C � [m+I J am = b �  
al + c �3az + . . .  + c �[m+ l ]am = b �  

(3) 

The backward substitution process may now be used 
to find the values for all a1 in the reverse order. The value 
of am is calculated from the last equation in equation set 
(3) and is substituted in the next-to-last equation to solve 
for am-1 1  etc. 

In the Gauss-Jordan elimination method, the last pro
cedure (backward substitution process) is replaced by the 
elimination of a1, starting from the second step, not only 
from the (i + 2)th and succeeding equations, as previously 
mentioned, but also from all preceding equations, (from 
the first to the ith equation).  Thus, at the end of the pro
cess, the final set of equations is of the form: 

(4) 

As we notice, the values of a0, a1, • • , am are obtained 

f ( X ) 

o .  

Figure 2: An example of a function f(X) that is not monotoni
cally increasing or decreasing. This is clearly an undesirable 
situation for application of the Newton-Raphson method as the 
successive approximations diverge rather than converge on the 
desired root of the equation. 

directly from equation set (4) as b �� b �� . . .  , bi:::!H . 
One remark about this method is that the values c11, 

c iz, . . . must be different from zero to make all divisions 
meaningful. If this is not the case for some equations, 
these equations may be rearranged with others which 
have nonzero values of c .  

Newton-Raphson Method 
So far, utilizing the preceding techniques, we are able 

to determine for a given set of n pairs of data, a best-fit 
curve which is represented by the polynomial :  

The roots of  Y(X) = 0  and the X -coordinates of  the sta
tionary points (referred to as x ... ) are determined by the 
following equations: 

Y = ao + a1X + azX2 + 
Y '  = a1 + 2a2X + 3a3X2 + 

+ amxm = 0 
+ mamxm-l = 0 

As long as Y(X) has first and second defined derivatives 
and the equations Y(X) = 0 and Y ' (X) = 0 are solvable, 
the values of XY=o and XsrA may be calculated by using the 
well-known Newton-Raphson method. 

This is an iteration process in which successive approx
imations are made in accordance with the formula 

X = X  -
f(XJ 

n+l n 
j ' (XJ 

n = 1,2, . . .  

For rapid convergence, the initial approximation Xo 
should be in the neighborhood of the desired root of the 
equation f(X) and such that f '  (X) * 0. This value of Xo 
may be obtained with the aid of a rough sketch or tabula
tion of f(X) versus X. 

The iteration process continues with converging Xn+l 
until the required accuracy f is obtained, that is 

I Xn+l - Xn I ::5 f or I f(XJ!f ' (XJ I ::5 f 

When f(X) is not a monotonically increasing or 
decreasing function, or when there is a point of inflection 
in the interval [X1,X2], the Newton-Raphson method may 
cause difficulties. In this case, Xn+l may tend to diverge or 
f' (XJ may happen to be very small or equal to zero, as il
lustrated in figure 2 .  A new value of X" should be 
reassigned to avoid additional unnecessary iterations or 
to make f '  (XJ * 0. This may be accomplished by taking 

X the average of that particular X" and the previous value 
Xn-1 (that is, (Xn)n•w = (Xn + Xn-1)/2) . 

Application of this method to our problem yields: 

(X ) = (X ) 
_ Y[(XY=o)nl , 

Y=O n+l Y=O n 
Y{(XY=O)n} 

Y ' {(XY=O)nJ Y ' { (XY=O)n} 

(X ) 
_

(X ) 
_ Y '  {(XsrA)nJ , Y ' {(XsrA)nJ ::5 EsrA 

STA n+l - STA " 
Y"{(XsrA)nJ Y"{(XsrA)nJ 

Computer Program 
The program is written in an interactive manner for use 

with a timesharing system. To provide flexibility and 
ease of execution, some of the variables of the program 
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Listing 2: Sample execution of the program CURFIT. 

O O .l 7 0 + 1 0 r 1 r O r . 1  r l r - 1 . r . 00 1  r 1 r O . r . 0 0 1 

00 1 90+ -2 . , - 1 .  �; , - 1 . ,  0 .  , 1 .  , 2 '  , :� .  5 ,  3 • •  4 .  , 5 .  

00 2 1 0 +-·· 25 . 1  r ... 6 ,  r/ r 3 . 1  r :S , r ·- b • (J r ·• · 2 1 , � -- :�5 • r ··· 2�j o l  r ... 7 • r '15 • 

RUN 

f-'ROCif'\ A H  C URF I T 

1'1-lt:.: [1£SH..:ED 3 - T H  DEGREE L E AST-- StWAr�ES EnLJATHJN Hr"\S A F O R M  OF 

Y C X )  = SUM OF 4-TERHS O F  A < I > *X * * I  I =  Q , J , , , , ,  J 
A C I l 

5 . 0 9 0  

- 7 . 0 1 0  

- 7 , ()20 

2 . 005 

A F TE R 4 I TER AT i tl NS r  THE OBTA I NE D VALUE O F  XRO OT I S  - 1 , 1 9 �i 

AFTER 4 I TER A T l ot�S r THE OEITAINEO VALUE OF XSTA T N I S  - . •122 

THE CORF�ESPON(I ! N G  VALUE O F  Y < X S T ATN ) I S  b , tJ4 ,�' 

[I(J YOU WANT TO CHANGE ANY V A R I A B L E S  AMONG Hl)EGr U NCER T r EFiT r ESTN r 

XRTl r X S T N l r  IUNCER , I R O O T r  I S TATN ? C YE S  OR N O >  

#� YES 

ENTER THE VARIABLE T O  BE CHANGED C H I T  RETURN ) ,  AND THEN I T S  NEW VALUE 

'? XRTl ·;· o . 
ANY MORE VARIAfrLES T O  BE CHANGED ? 

? YES 

ENTE F� THE V A R I ABLE TO ErE CHANGED C H I T  RETURN > ,  AND THEN I T S  NEW VALUE 

'? XSTNl 

�· 2. 5 
ANY MORE V A R I A B L E S  T O  BE CHANGED ? 

? NO 

AFTER 4 I T E R A T I O N S r THE 0£1TA INED V A L U E  O F  X R O O T  I S  . 506 

AFTER 3 ITERA T I ONS , THE OBTAINED VALUE O F  XS TATN IS 2 . 759 

THE C O R f\CSF' O N D I N G  VALUE CJF Y < X S T A HO I S  - 2 5 . tJ29 

[rO YOU WANT TO CHANGE" A N Y  V AF \I ABLE S AMONG M(r£G r UNCEfiTr EFn r ESTN r 

X R T 1 r XSTN1 r I UNCER r I R O O T r  ISTATN ? C YES OR N O )  

1' YES 

ENTER THE VARIABLE TO B E  CHANGED C H I T  RETURN ) ,  AND THEN ITS NEU VALUE 
1' XRTl 

4 .  

ANY MORE Vi'I R i flBLES T O  [rf: CHANGED ? 

? NO 

AFTF.::Fi 3 I T Ef� �� T I O NS r  THE O f:TA I NED VALUE O F  XRCJ O T  I S  

;,rTCf\ 1 I TEI� t:H l O NS r THE O B T A I N E D  VAL UE: O F  XSTATN I S  

f H E  cmmE�WDrHr i NG VAL U E OF Y C X ST A I' N >  IS - .2 5 . 6 29 

4 . 1 94 

2 .  7�i9 

D O  YOU WANT H1 CHANG!: ANY I.'A R ! A[rLES AMONG MDEG r lJNCE R T ,  ern, E"STN r 

XI�T l r  XSTN l r  IlJNCER r IROOT r I S TATN ? C Y E S  DR NO > 

NO 

may be modified directly at the terminal in response to 
those questions printed by the program (see listing 2) .  

General Features 
The program allows the user to: 

• Enter up to 100 pairs of data. 
• Enter the uncertainty margin as an absolute or relative 
value. 
• Specify the magnitudes of the accuracy margins fY=o and 
fsrA required in the calculation of XY=o and XsrA · 
• Determine the least-squares polynomial and the values 
of XY=o and XsrA · 
• Initialize the iteration for finding the least-squares 
polynomial with any degree which, in the user's opinion, 
may be the desired one. This option eliminates un
necessary calculations resulting from the choice of the 
first degree as the initial trial. 
• Modify information or values of variables after the 
completion of the first run. These variables include the 
lowest desired degree of the least-squares polynomial m, 
the uncertainty margin, the initially guessed values of 
XY=o and of the abscissa of the stationary point XsrA (this 
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Listing 3: Application of the program CURFIT to a chemical 
engineering problem. 

00170+6 r 2r 1 r ,  005 r O r  0 ,  r O .  r () , 0  • r O  • 
0 0 1 90+�5 .  d O ,  r 2 0 ,  r 30 ,  r l\ 0 ,  r 4 �� . 
0 0 2 1 0 + 1 8 , :.:!4 r 1 8 ,  56 , 1 9 , 0 3 r  1 9  • 4 2 r  1 9  • 74 ' 1 9  • U'/ 
RUN 

PROGRAM C U R F I T  

THE D E S I R E ll 2 ·- T I I DEGI:::f.E LEAST··SOUARES EOU A T I ON HAS A FCJF�M OF 

Y < X >  = SUM O F  3-TERH S  OF A < I > * X**I I =  O d ,  • • , 2 

A C I l 

1 7 . 960 

. 06 2  

- , ()()0 

DO YOU WANT T O  CHANGE ANY VARIABLES AMONG M[•£G , UNCE R T r  E r n ,  ESTN r 

XR T l r  XST N 1 r I U N C E R r  IROOT r I S TATN ? C Y E S  O R  NO > 

? YES 

EIHER THE V A R I A B L E  TO B E  CHANGED C H I T  RETURN ) ,  AND THEN I T S  NEW VALUE 

? UNCERT 

? • 002 

��NY �lORE VARIABLES TO [IE CHANGED ? 

? NO 

THE D E S I RED ;! -TH DEGREE LEAST-S O U AR E S  EOI.J A T I O N  HAS A FORM OF 

Y C X >  = S U M  O F  3 -TERMS OF A C I > * X**I I =  o , r , . , , ,  2 

2 

A C  I l 

1 7 . 9 6 0  

. 0 62 

- . 000 

DO YOU WANT T O  CHANGE ANY V A R I A B L E S  AMONG HDEG r UNCERTr ERT r ESHlr 

XR T l r  XST N l r  IlJNCER r I RO O T r I S T A T N  ? C YES O H  N O )  

? YES 
EtHER THE VARIABLE T O  B E  CHANGED ( H I T  Fi E T U F"\N ) ,  AND THEN I lf:i NEW VALUE 

'? UNCERT 
1' • 001 

1'\NY i10RE Vt'lf\ J r'\[r L E S  T O  IrE CHANGED ? 
? NO 

THE D E S I R E D  :·s "·TH (rEGREE LEAST-SQUARES E Q U A T I O N  HAS A FORM OF 

Y C X )  = S U M  OF 4 ·- TE I::: M s  OF A C I> * X * * I  I =  Q ,t , , . , ,  3 

r' H I >  

1 7 . 0 94 

. 0 7 t, 

- . 0 0 1 

, ()()() 

(r() YOU WMH TO CHANGE ANY 1..'1'\IH fl B LE S AMONG M D E G r UNC'E R T · E R T r  E S T N r  

XR T l r  XST N l r  l U NCE f.; , I RO O T r  I S T I'\TN ? C Y E S  O R  NO ) 

'' NO 

is helpful when the least-squares function in question has 
more than one value of XY=o or XsrA in the range under 
consideration), and desired accuracy margins fY=o and 
fsrA . (This option may be repeated as many times as the 
user wishes. )  
• Monitor when the Newton-Raphson iteration process 
does not converge or does not give the required values of 
XY=o or XsrA the desired accuracy so that a new value of 
fy=o or esrA may be entered. 

Flowchart and Program Listing 
A detailed flowchart and the complete program listing 

are given in figure 3 and listing 1 respectively . The struc
ture of the flowchart is relatively straightforward and 
should be reviewed along with those definitions or ex
planations given in the variable-definition text box on 
page 437. 

• Input: the input data is arranged in three groups of 
. DATA statements in the program listing. The first group 
contains the values for NPAIRS, MDEG, IUNCER, 
UNCERT, !ROOT, XRT1, ERT, ISTATN, XSTN1, and 



START 

N PA I  RS,  MDEG, I U N C E R ,  
UNCERT,  I ROOT, X R T J ,  
ERT, I STA T N , X S T N J ,  
E ST N ,  X ' S , Y ' S  

M P L U S I = M D E G R E + J  
M P L U S 2 = M D E G R E + 2  
N R OOT = N STAT N = 2 0 
1 = 1  

R E A D  M D EG 

Figure 3: Detailed flowchart of the program CURFIT. 

K= l 

KPLUS = K+l  
J = K PLUS 

Figure 3 continues on 
pages 442-445 
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ESTN. The second group contains the n values for the in
dependent points X", or X (NPAIRS) .  The· third group 
contains the n values for the dependent points Y", or 
Y(NPAIRS) .  These statements are modified to accom
modate different data. 
• Output:  the results consist of the degree of the sought

for least-squares polynomial and a set of calculated 
values, which are printed in two columns, representing 
the ith subscript and corresponding a, in the representa-
tion Y(X) =F a, X X'. 

Sample Run 
Assuming that the following set of 10 pairs of data is 

given: 

1 2 3 4 5 6 7 8 9 10 

X(i) -2 .0 -1 .5  -1 .0 0.0 1 .0 2.0 2.5 3.0 4.0 5.0 

Y(i) -25 .1  -6.9  3.1 5 .0 -6.9  -21 .0 -25.0 -25 .1  -7.0 45 .0 
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Figure 3 continued: 

r - - - - - - l 
J 

I ROOT • 1 
- - -,  ANO I L _�:_r��:_ _ J  



G 1+-----"Nc::.O-< 

N COD E • 2  CALL NEWRAP  ( X  STN I ,  ESTATN,  NSTA T N , N C O D E )  

N O  

N O  

G�------� 

YES 

Figure 3 continued: 

We are going to use the program CURFIT to determine 
the continuous relationship between quantities X and Y 
as well as all values of XY=o and XsTA . A quick look at the 
foregoing tabulation reveals that, in the specified range of 
Xs (-2.0 to 5 .0), there are: 
• three distinct values of XY=o between [X(2),X(3)], 
[X(4),X(5)], and [X(9), X(10)] due to the change in signs of 
corresponding pairs of Y(i)s 
• two stationary points of which the maximum one is in 
the neighborhood of pair number 4 and the minimum 
near pair number 8.  

Listing 2 illustrates some possible inputs and outputs 
for this particular example. 

Application to Some Engineering Problems 
The applications of the program CURFIT to engineer

ing problems are innumerable. Here are a few simple ex
amples of these applications: 

Figure 3 continued on page 444 

• Chemical Engineering: the total heat of combustion 
(He) of fuel oil is observed to be a monotonically increas
ing function of o API (degrees on the American Petroleum 
Institute specific-gravity scale) .  It is desirable to obtain 
from the following set of data 

Gravity, 0API 5 .0  10.0 20.0 30.0 40.0 45 .0 

He, 1000 BTU/lb 18 .24 18.56 19.03 19.42 19.74 19.89 

a second-degree function representing He versus o API 
with an uncertainty of less than 0.5 % (UNCERT = 0.005) 
for the given range of degrees API (5 to 45) .  

As illustrated in listing 3, the required function may be 
obtained with an uncertainty (to third decimal place) of 
0.2 % as follows: 

He = 17.960 + .062( 0API) - negligible term 
( 0API)2, ± 0.2 % 

To obtain an uncertainty of 0 .1  % ,  a third-degree func
tion will be required, as shown in the last portion of the 
listing. 

• Civil Engineering: in an experiment determining the 
compressive stress-strain diagram of a concrete mix of ce
ment, sand, and gravel (mix proportion by volume is 1, 
2, and 4, respectively), the following data is observed (a 
kip is a 1000-pound load) : 

unit strain E 
(10-3 inch/inch) 

unit stress a 
(kips !inch2) 
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Listing 4: Application of the program CURFIT to a civil 
engineering problem. 

0 0 1 7 0 + 7 r 2 r 0 r  , ()2 r 0 r 0 o  , () ,  , () , () ,  , () ,  

0 0 1 9 0+ . 1 ,  , 2 ,  , 3 ,  , 5 ,  . 6 ,  . B t l .  
0 0 2 1 0 + . 4 4 r . 82 , 1 .  2 1 '  1 .  7 8 r 2 .  08 r 2 .  54 . �  0 o:5 
RUN 

PROGRAM curw r r  

T H E  DESIRED 6-TH DEGREE LEAST-SQUARES EQUATION liAS A FORM O F  

Y < X )  ::: S U M  OF 7 -· TEI:;:Ms O F  A C I )  * X * *  I I = 0 ,  1 ,  , , , , 6 

A <  I l 

• 6 4 1  

-8 . 762 . 

2 95 . 6 0 8  

-333 . 3 1 4  

573 . 0 1 2  

5 -477 . 6 30 

6 153 . 274 

D O  YOU WANT TO CHANGE ANY VARIABLES AMONG HDEG, UNCERT r  E R r ,  ESTNr . 

XRT ! , XSTN l r  IUNCER r IF,'OO T r  ISTATN ? < YES Of� N O > 

? NO 

STOF· 

Listing 5: Application of the program CURFIT to an electrical 
engineering problem. 

0 0 1 70+ 5 , 1 d r  . OO l r O r O .  , Q ,  , Q , Q ,  , Q ,  
0 0 .1 90+�)0, r :7i5 . r 6 0 ,  r 70 .  r 7 5 ,  

002 1 0+239 . 2 r 24 J , j  r 2 4 ? ,  r 25 4 , 9 r 2 50 , 8  

RUN 

PROGI�AM CURFI T  

T H E  D E S I RE::[! 1 -TH DEGRE'E LEAST··SCWARES E CWATION H A S  A FOF�M CIF 

Y < X >  = SUM OF 2-TERHS OF A < I  , *X * * I  I = O r l r • • •  , 1 

A (  I >  

1 9 9 . 937 

• 785 

DO YOU WANT T O  CHANGE ANY VAR .t AI)LES AMONG HDEG t UNCER T t  Efn, ESTN r 

XRTl r X S TN l r  JUNCER , !ROOT , ISTATN ? C YES OR NQ ) 

? YES 

ENTER THE VARIABLE TO BE CHANGED C H I T  RETURN > ,  AND THEN I T S  NEW VALUE 

'? UNCERT 

,� • 0005 

ANY MORE VARIABLES T O  llE CHANGED ? 

? NO 

THE DESIRED 1-TH DEGREE LEAST-SOUARES EQUATION HAS A FORM OF 
Y C X >  == SUM OF 2-TERMS OF A < I > *X * :t l  I =  Q , t , , , ,  1 

A <  I l  

1 9 9 . 9 3 7  

• 7 8 5  

DO YOU WANT T O  CHANGE A N Y  VARIABLES AMONG HDEG, UNCERT, ERT r ESTN t 

XR T l t XSTN! t I UUCER r I R O O T r I STATN '? < YES OR N O )  

7 YES 

ENTER THE V A R I A B L E  T O  BE CHANGED C H I T  RETURN > ,  AND THEN I T S  NEW VALUE 
"? UNCERT 

? . 0 001 

ANY MORE: VAR IABLES TO [IE CHANGED 1 
? NO 

THE DESIRED 3-TH DEGREE LEAST-SOUARES EQUATION HAS A FORM OF 

Y C X >  = SUM OF 4-TERHS OF A C I > :tX:t:tl I =  Q , t , , , , ,  3 

A C  I )  

0 20 7 . El32 

1 • 4 0 �'i 

. 0 0 6  

·· . 00() 

DO YOU WANT HI CHANGE ANY VARI AE!LES AM ONG HDEG • IJNCERT ,  E R T ,  ESTNr 
XR T .t ,  X S TN l r I UNCER r ! R O O T ,  I S T A HJ '" C YES or:: NO > 

1' NO 

SHJF' 
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Figure 3 continued: 



Figure 3 continued: 

Y N U M •  
Y N U M  + ( I - 1)*A( I ) * X S (  N )**( 1 - 2 )  

Y D E N •  
Y D E N  + (  1 - 1)*( 1 - 2 ) *A( I )*X S ( N  ) * *( 1 -3)  

X O • X S ( N ) - Y N U M / Y D E N  

YNUM • 
Y N U M  + A (  I )* X  S ( N  )**( 1 - 1 )  

Y D E N •  
Y O E N  + ( I - 1 )*A( I )*X S  ( N )**( 1 - 2 )  

May 1981 © BYTE Publications Inc 445 



Deflection (inches) 10.8 21.6 27.0 37.8 48.6 64.8 81 .0  86 .4 97.2 108 .0 

Load (pounds) 74 .0 117.0 132.0 145 .0 150.0 152 .0 168.0 183 .0 226 .0 300.0 

Table 1 :  Data collected when determining the load/deflection characteristics of a bevel spring, supported and loaded at the edges. 
The program execution in listing 6 will generate the best-fit curve for all points. 

For a required absolute uncertainty of ± 0 .02 
kips/inch2, from listing 4 we know that a sixth-degree 
polynomial representing a versus E is obtained as follows: 

a =  0.641 -8 .762E + 95.608E2 - 333.314E3 
+ 573 .012E4 -477.63E5 + 153 .274E6 

Listing 6: Application of the program CURFIT to a mechanical 
engineering problem. 

0 0 1 7 0 + 1 0 r 2 r l r  , 0 3 r 0 r 0 ,  , () ,  r O r O .  , Q ,  

0 0 1 9 0+ 1 0 ,  8 r 2 1 ,  6 r 2"7 , r 3 7 .  O r  11 8  . 6 ,  6 4 , 8 , 8 1 , , f-) 6 ,  4 r 9 7  o :� r 1 0 8 ,  

002 1 0 + 7 4 , r 1 1 7 ,  r l 3 2 ,  r 1 4 5 ,  r 1 5 0 ,  ' 1 :5 2 ,  r l 6 B ,  r 1 8 3 .  r 226 , r 30() , 
RUN 

F'ROGRI'\M CURF J T  

THE DE S I REfl ��-TI-l DEGREE LEAST-SCWARES E QUA T I O N H M l  A FORM OF 

Y < X >  = SUM OF 4 -T EF:H S OF A < I > * X:U I I = O d r  • • •  , 3 

A <  I l 

1 . 1 6 4  

8 .  261 

- . l �i 3  

. 0 0 1  

D O  Y O U  WANT TO CHANGE A N Y  VARIABLES AMONG HDEG , UNCER T r  E R T r  ESTN , 

X ln t , X S T N l r  I UNC Ef\ r IROOT r ISTATN -� < YES OR N O > 

? YES 

ENTER THE VARIABLE TO (IE CHANGED < H I T  RETUR N > , A N D  THEN ITS NEW VALUE 
? UNCERT 
--� • 0 1  

A N Y  MORE VA R I ABLES TO BE CHANGED ? 
? NO 

THE DESIRED 3-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y < X >  = SliM OF . 4-TERMS OF A < I > *X * * I  I =  O , .t , , . . ,  3 

A <  I )  

1 .  1 6 4  

8 . 2 6 1  

- . 153 
. 00 1  

liD Y OU WANT T O  CHANGE A N Y  VARIABLES AMONG MDEG , UNCER T r E r .:T ,  ESHh 

XRT l , XSTN1 , I U N C E R •  I ROO T ,  .I STATN ? < YEf:i OR N O )  

1' YES 

ENTER THE VAR .I AEILE TO BE CHANGED C H I T  F�ETUF"aO , AND THEN I T S NE W VALLIE 

? UNCERT 

? . oos 
ANY M O r.:E Vt"t R I ABLES T O  BE CHANGED ? 

? NO 

HIE !tC S H\ED 8 - 1 H [lEGRE E LEA S T- SOUAf\E S
. 

EOIJAT I ON HAG f'l F Oim or 
Y C O  = SUM OF ? - T ERMS OF A C U * X :t: :t: I  1 = {J d o  . .  , ,  B 

,..., , I )  

1 78 . 4 2 3  

- 32 . 9 :3 7  

: L 555 

- . 1 7 2  
. 005 

5 - , 000 
b , ()()() 
i' -· , ()()() 
:.: . ()00 

1 1 0  r Ol l  Wt-,N r rfl C I /Ml(:[ ANY VAf.; [ f'I B L [ S f'otlONG M l rC(i r U N C [ fn , e rn ,  E�iT N ,  

: 1..: 1 .1 - �.: : : T N J , l UtiCE r.: . IRO(I T ,  J f.>Tf.YHI 'i' < YES IH� NU � 
' r l r l  

. .  , . .  , .  
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• Electrical Engineering: in an electrical testing 
laboratory, a technician obtains the following set of data 
for the determination of resistance Ro at 0°C and 
temperature coefficient of resistance a of a conductor. 

75 .0 

Rr, ohms 258 .8 

Listing 5 gives the following results: 

Rr = Ra(1 + aT) = 199.937 + 0 .785T , ± 0.05 %  
or Ro = 199 .937 ohms 

a = 0 .785/199.937 = 0.00393 ( °C}-1 

This value of a indicates that the conductor is made of 
platinum. 
• Mechanical Engineering: the data observed in the deter
mination of the load/ deflection characteristics of a bevel 
spring, supported and loaded at its edges, is illustrated in 
table 1 .  

As shown in listing 6 ,  for an uncertainty of 1 % ,  a 
third-degree polynomial is determined as follows, where 
0 is the deflection: 

Load = 1 .164 + 8.261(0) - 0.153(0)2 + 0.001(0)3 

An eighth-degree polynomial will be required for an 
uncertainty of 0.5 % .  • 

Glossary 
Gauss-Jordan elimination: This mathematical 
algorithm is a means of solving a system of 
simultaneous equations. It proves to be most effective 
when the system to be solved has more than three 
simultaneous linear equations. The procedure itself in
volves the simplification of a matrix formed from the 
coefficients of the system of simultaneous equations. 
This method is also referred to as the Gaussian reduc
tion method. 

Newton-Raphson method: A mathematical technique 
which employs an iteration process in which su·c
cessive approximations are made to determine the 
roots of a polynomial equation. These successive ap
proximations are calculated from the following for
mula: 

Cramer's Rule: An approach to solving a system of 
"simultaneous equations involving the use of deter
minan,ts. Thi$ method is most desirable when dealing 
with a small system of equations. 
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May-June 
Data-Processing Courses, the 
Hartford Graduate Center, 
Hartford CT. For · informa
tion on these courses, contact 
the Hartford Graduate Cen
ter, Attn: Don Florek, 275 
Windsor St, Hartford CT 
06120, (203) 549-3600, ext 
252. 

May-June 
Workshops from the Na
tional Institute for Manage
ment Research, various cities 
throughout the US. Word
processing implementation 
and supervision and auto
mated office implementation 
workshops are to be held. 
The weekend courses are 
$395 and $495, with dis
counts available for atten
dance at two or three work
shops. Contact Department 
C -Wordprocessingfeb2,  
NIMR Seminars, POB 3727, 
Santa Monica CA 90403, 
(213) 450-0500. 

May-July 
Courses from Integrated 
Computer Systems Inc,  
various cites throughout the 
US . Courses on computer 
network design and proto
cols, multiple micro- and 
minicomputer systems, and 
fiber-optics communications 
systems are to be held. The 
fees for these 3- to 4-day 
courses range from $695 to 
$795 . Contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 

Monica CA 90405, (213) 
450-2060. 

May-July 
Courses from Zilog, various 
cities throughout the US. An 
introduction to microproces
sors; the Z80, Z8, and Z8000 
family of components; PLZ/ 
SYS programming; develop
ment systems; and other 
topics concerning Zilog prod
ucts are covered in these 
courses. Fees range from $150 
to $595. For a schedule of 
times and places, contact 
Zilog, 10340 Bubb Rd, 
Cupertino CA 95014, (408) 
446-4666, ext 5586. 

May 1-2 
The Third Annual Comput
ers in Education Conference, 
Seattle Pacific University, 
Seattle WA. This conference 
will feature panel discussions, 
workshops, and exhibits. 
Special emphasis will be 
placed on the use of micro
computers in elementary and 
high schools. Contact Jerry 
Johnson, Seatt le  Pacific 
University,  Seatt le  WA 
98119. 

May 4-7 
National Computer Con
ference,  McCormick PI, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's National 
Computer Conference (NCC). 
The use of robots and ar
tificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC. 
This will be the first time that 
personal-computing exhibits 
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have joined the rest of the 
conference in the main ex
hibit area. Over thirty techni
cal sessions will be held. All 
major companies will be re
presented. Contact the Amer
ican Federation of Informa
tion Processing Societies Inc, 
POB 9658, 1815 N Lynn St, 
Arlington VA 22209, (703) 
558-3617. 

France. INTELCOM (Inter
national Telecommunications 
and Computer Conference 
and Exhibition) 81/Paris is 
part of a program to promote 
an international dialog on 
vital subjects in the telecom
munications field. This con
ference attempts to guide the 
evolution of the computer 
and its technology by com
bining the efforts of private 
companies, government, and 
equipment users. 

For information about at
tending, presenting a paper, 
or exhibiting at INTELCOM 
81/Paris, contact the Con
ference Affairs Group, Hori
zon House, 610 Washington 
St, Dedham MA 02026, (800) 
225-9977; in Massachusetts 
(617) 326-8220. 

May 7-8 
May 5-B 
INTELCOM 81/Paris, Paris, 

The Eighth Annual Comput
er Show, Valley Plaza Mid-

' 

Jl. Jl. J1. WRITE OR CALL FOR FREE CATALOGUE J1. Jl. Jl. 
CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY. LOW IN PRICE 

Z80 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe, disk controller, 64K 
Dynamic Ram, CP/M 2.2® $1,645. 
Interfaced to 2 Shugart 8 " ,  single sided, double density drives mounted in our own, 
beautiful MAX BOX with power supply and fan . $1,250. 
A complete S-100 system for under $3,000. THE BEST BUY ON THE MARKET. 

IMS 5000 and 8000 Systems 
Outstanding long term reliabi l i ty and performance. These systems feature a ZBOA CPU, 
S-100 bus; double density drives (either single or double sided). DMA disk controller, 
64K RAM, 2 serial & 1 parallel port. Prices include the very finest implementation of 
CPIM"' available in  the entire industry. Hard disk and multi user software options. 
Desk top or desk enclosed. 5000 DT with dual, single sided mini drives . $3,225. 

8000 DT with dual single sided 8" drives $4,755. 

PER SCI- THE KING A ND QUEEN OF DRIVES! 
Model 299B: Dual headed drives, total 3 . 2  MB unformatted . $2,300. 
Model 277: Dual 8 inch drives, voice coil positioned, IBM compatible, 1 600 K BYTES 

per drive, unformatted $1 , 210. 
Slim line cabinet and power for either 277 or  299 . . . . . . . . . . . . . . . .  , . . . . . . . . $ 300. 

DRIVES 
The MAX BOX: Manufactured by joh11 0. Owe11s Associates. 8" dual drive cabinet 
complete with power supply & fan .  Will holdQumes, Shugarts or Siemens. Excellent 
design and engineering . $ 325. 
W i th 2 Shugart BOOR drives $1, 250. With 2 QUME Double sided drives $1,650. 

MPI B51 $265. 

HAZEL TINE 1500 
1510 . .  

B52 . $365. 

$925. 
$1,030· 

AMPEX DIALOGUE 80 CRT . $950. 
Removable keyboard, 2 page memory, 
(4 optional) ,  block transmit. 

CENTRONICS 737 . $780. 
Same as TRS-80 Model IV 
Apple serial/parallel interface $195. 

B92 $500. Shugart 

IMS MEMORY 16 K static . 
32 K static . 
64 K Dynamic with parity . 

TEl MAINFRAMES, S-100 
12 slot, table top 
22 slot, table top . . . . . . . . . . . . 
Rack mounts, add . . . . . . . .  , . 
50 Hz, 220 volts, add . 

TELEVIDEO CRTs 

$ 450. 

$350. 
$650. 
$755. 

$500. 
$670. 
$ 50. 
$ 50. 

EPSON MX80B . $550. 912 . .  $780. 920 . .  $850. 950 . ' $1,050. 

WE EXPORT: Overseas Callers: TWX 710 588 2844 
Phone 212 448-6298 or Cable: OWENSASSOC 

SEE OUR AD FOR NEW PRODUCTS ON PAGE 18 

JOHN D. OWENS 
Associates, Inc. 

12 Schubert Street 
Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 
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land, Midland MI. This show 
is being sponsored by the 
Saginaw Valley Chapter of 
the Data Processing Manage
ment Association. It will 
feature data processing soft
ware and hardware, comput
er peripherals and equip
ment, forms, supplies, graph
ics equipment, and educa
tional services. Contact Don 
Seidel, DPMA, Saginaw 
Valley Chapter, University 
Center MI 48710, (517) 
790-4220. 

May 11-13 
Custom Integrated Circuits 
Conference, CICC'81, Amer
icana Hotel, Rochester NY. 
The CICC aims to bring to
gether designers, producers, 
and users of custom inte
grated circuits to discuss re
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm-implementing in
tegrated circuits, fabrication 
techniques, interfaces and in
terconnects, computer-aided 
design, and testing and quali
fication. Contact Dr Rajinder 
Khosla, General Chairman, 
Research Laboratories, B-81, 
Eastman Kodak Company, 
Rochester NY 14650, (716) 
722-2525. 

May 11-13 
F o u r t h  Annual  Rosen 
Research Personal-Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea
tures guest speakers from all 
the major personal-computer 
hardware and software com
panies. The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. The registration 
fee for this 3-day session is 
$295. For further details, con
tact Rosen Research Inc, 200 
Park Ave, New York NY 
10166, (212) 586-3530. 

May 11-13 
The Thirty-First Electronic 
C omponents Conference, 
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Colony Square Hotel, Atlan
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoelectronic 
devices, manufacturing tech
nology, materials, hybrid 
microcircuits, discrete com
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab
oratories, Whippany Rd, Rm 
3B-312, Whippany NJ 07981; 
or Electronic Industries 
Association, 2001 Eye St 
NW, Washington DC 20006. 

May 14-16 
The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Information 
Science's (ASIS's) theme for 
this year's meeting is "Using 
Information ."  Among the 
topics to be addressed are 
user  s t u d i e s ,  d e c i s i o n  
making,  organiza t ional  
change, government, educa
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659-3644. 

May 16 
Introduction to Pascal, 
Princeton NJ. The Princeton, 
New Jersey, chapter of the 
ACM (Association for Com
puting Machinery) is spon
soring this seminar. Contact 
Ronald Orcutt, EDUCOM, 
POB 364, Princeton NJ 
08540; or Bill Hafstad, (201) 
457-4055. 

May 17-20 
Expo '81, Loew's Anatole 
Hotel, Dallas TX. Expo '81 is 

· a combination of exhibits and 
technical sessions. The ex
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design, design en
gineering, and robotics to 
numerical control. For more 
information, contact Num-

erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 

Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763-3482. 

an electronic newspaper, 
shop, and play video games. 
This conference will review 
videotext developments in 
Europe, Japan, and North 
and South America. Demon
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea
tured. Contact Videotex '81, 
316 Lonsdale Rd, Suite 3, 
Toronto, Ontario, M4V 1X4, 
Canada, (416) 598-1981 . 

May 20-22 
Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer
sity of Michigan, Ann Arbor 
MI.  This conference intends 
to combine the insights of the 
social sciences, humanities, 
c o m p u te r  sc ience ,  and 
human-factors engineering. 

May 20-22 
Videotex '81, Royal York 
Hotel, Toronto, Ontario, 
Canada. Videotext informa
tion systems allow users to 
call up information, make 
reservations, pay bills, ex
change electronic mail, read 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 
TELETYPE 

Model 4320 AAA . $ 885. 
220V. model with transformer installed 
inside cabinet $ 985. 
Model 43ASR, 8 level, 1 "  tape . $2,595. 
Limited supply of Model 45 available. 

TELEBUFFER 43 ASR . $945. 
Circuit card designed for internal instal
lation in the Model 43 Teletype. 
Changes the 43 into a buffered send/ 
receive device, enabling it  to function as 
a Telex without paper tape. Provides 
from 4K to 1 6K bytes of internal mem
ory for storage of message. Contents of 
memory may be edited and manipulated 
in preparation for transmission. Options 
include forms control and answer back. 

IBM 3101 CRT Model 10 . . . $1,195. 
Model 20 . . $1,395. 

Selectric-like. detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year 

ITHACA INTERSYSTEMS 
Full S-100 IEEE Compatibility! Full 24 
address bits.  DMA disk controller. SYS
TEM 2A includes 20 slot mainframe 
with front panel. 64K Dynamic RAM. 
Z80 CPU, 4 MHZ, extended addressing 
capabil i ty. 4 parallel. 2 serial 1 ! 0  floppy 
controller. Our discounted price, $3,415. 

MARINCHIP SYSTEMS M9900 
Elegant  1 6  bit CPU, S-100 compatible, 

. multi user, multi processor operating 
system. BASIC. FORTH, META, PAS
CAL, Word processor, text editor. 
CPU kit and software package . $ 550. 
Assembled . $ 700. 
Complete system, 64KB. 
two drives $4,995. 

MICROANGELO $2,280. 
High resolution graphics system. 1 5 " ,  
22MHZ. green phospher screen, 72 key 
keyboard; includes complete cabling 
and software. From SCION. 
S-100 Graphics card . $ 960. 

GRAPHICS SOFTWARE 
On l ine, real time, for the M9900 to 
drive the Microangelo. For use in  design 
of PC board masks, IC masks and other 
applica tions . . $1,000. 

CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer in the 
New York area. 
MODEL 1 1 ,  Hard Disk System . $4,820. 
Mirror Backup System $ 715. 

TARBELL 
Double density controller . $420. 
Cables . $ 40. 
Complete  T A R B ELL Product Line 
Available. 

UPGRADE DEC LA 35/36 . $750. 
Increases baud rate to 1200. Micropro
cessor controlled. Many options avail
able. Enthusiastic user response. Long
term rel iabil ity.  From DataSouth. 

Communications Software from 
from Hawkeye Grafix 

Enables communications from a micro 
to a terminal or to another micro. m in i  
or m a x i  computer. 
Object Code $75. Source Code $250. 

3M SCOTCH"' Diskettes 

Model 740 , 8 "  single sided, 

I BOX 
n� ten 

5 

BOXES 
Price 

per box 

single density . .  $29.00 $26.50 
Model 741 , 8 "  single sided, 

double density . 38.00 35.00 
Model 743 , 8 "  double sided 

double density . 46.50 42.50 
Model 744,5 '1• " soft sectored single sided, 

single densi ty . 29.00 26.50 

CAT from NOV A TION 
Originate/ Answer back $175. 
C AT-D $185. 
Connects directly to telephone line wi th 
a plug-in jack. El iminates need for 
acoustic coupler. 
AUTO-CAT . 

.
$240. 

WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 

JOHN D. OWENS Associates, Inc . 
SEE OUR AD ON FACING PAGE 
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May 21-23 
Annual Conference of the 
Educational Computing Or
ganization of On tario ,  
Sheraton Centre and the On
tario Institute for Studies in 
Education, Toronto, On
tario, Canada. Exhibits on 
the use of computers in 
schools and discussions on 
how to locate suitable educa
tional materials will be fea
tured. Contact the Con
ference Office, OISE, 252 
Bloor St W, Toronto, On-

tario, M5S 1V6, Canada. 

May 22-24 
National TRS-80 Microcom
puter Show, Statler Exposi
tion Center, New York NY. 
Exhibits from over 100 manu
facturers, distributors, and 
retailers of equipment for the 
TRS-80 Models I, II, and III, 
and Color and Pocket com
puters, will be featured. 
Seminars and talks will be 
held at the show. Contact 
Kengore Corporation, 3001 

Rt 27, Franklin Park NJ 
08823, (201) 297-6918. 
May 26-29 
Office Korea 81, Korea Ex
hibition Center, Seoul, South 
Korea. Exhibitors will come 
from the United States, 
Japan, the United Kingdom, 
and South Korea. Comput
ers, copiers, facsimile sys
tems, and office equipment 
and supplies will be pre
sented. Further information 
may be obtained from Clapp 
& Poliak International, 7315 

Auto-Cat™ lets your computer 

terminal answer other terminals 

over the phone line automatically. 

It's FCC approved for direct 

telephone line connection. You 

just take it home and plug it in. 

It's the deluxe way, for 

example, to receive a program 

from a friendly computer. Or take 

data from any of the information 

sources. Then store the informa

tion in your computer's memory

and have it there at your beck and 

call-all automatically. 

Auto-Cat is a state-of-the-art 

originate/auto answer, all digital, 

crystal controlled unit with every

thing in one compact package. 

It sits right under your phone. 

Cost? Less than any other 

comparable modem. Under $250. 

And it's from Novation. The 

recognized leader in personal 

communications. 

Auto-Cat by \Novation\ 
Call for details : (800) 423-5410 
In California (213) 996-5060 

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 

Computerland, and your local computer store. 

Novation, Inc . ,  1 8664 Oxnard Street, Tarzana, California 91 356 
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Wisconsin Ave, Washington 
DC 20014, (301) 657-3090. 

May 30 
Amateur Fair, Minnesota 
State Fairgrounds, St Paul 
MN. Exhibits, prizes, and 
booths are featured at this 
swapfest for computer hob
byists. Contact the Amateur 
Fair, POB 30054, St Paul MN 
55175. 

June 1 98 1  

June 6-9 
Atlanta Small Computer 

Show, Atlanta Hilton, Atlan
ta GA. Producers of small 
computers, peripherals, sup
plies, and services will be ex
hibiting at this show. Busi
ness owners, corporate and 
government executives, data
processing managers, doc
tors, lawyers, and other pro
fessionals are expected to at
tend. Obtain additional in
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C-1, East 
Point GA 30344, (404) 
767-9798. 

June 9-11 
Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic-system tech
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 

June 14-18 
The Second National Con
ference of the National Com
puter Graphics Association, 
Baltimore Convention Cen
ter, Baltimore MD. Comput
er-graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466-5895. 

June 16-18 
NEPCON East '81, New York 
Coliseum, New York NY. 
This exposition is aimed at 



Event Queue-----------------------------

engineers, prototype devel
opers, production specialists, 
and testing personnel. Tech
nical programs will be pre
sented. Contact Industrial & 
Scientific Conference Man
agement Inc, 222 W Adams 
St, Chicago IL 60606, (312) 
263-4866. 

June 17-19 
National Educational Com
puting Conference, North 
Texas State University, Den
ton TX. This conference will 
provide a forum for individ
uals and institutions inter
ested in educational comput
ing. Computer literacy, com� 
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC-81 General 
C h a i r m a n ,  C o m p u t e r  
Sciences Department, North 
Texas State University, Den
ton TX 76203 . 

May 29-31 
The Sixth Annual Computer
fest, Franklin University, 
Columbus OH. Talks on 
robots and calculators will be 
featured . Microcomputers 
and small-business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com
puter Clubs and Franklin 
University. Contact Comput
erfest '81, Paul Pittenger, 215 
Delhi Ave, Apt L Columbus 
OH 43202, (614) 224-6237. 

June 23-25 
Comdex/Spring, Madison 
Square Garden and the New 
York Statler Hotel, New 
York NY. Computer and 
computer-related manufac
turers, systems houses, com
puter retailers, dealers, dis
tributors, manufacturers' re
presentatives, commercial 
OEMs (original equipment 
manufacturers), and other re
lated businesses will be ex
hibiting. Contact The Inter
face Group, 160 Speen St, 
Framingham MA 01701, 
(800) 225-4620; in Massachu
setts, (617) 879-4502. 

June 29-July 1 
The Nineteenth Annual 

Meeting of the Association 
for Computational Linguis
tics, Stanford University, 
Stanford CA. Syntax, pars
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn
thesis, machine and machine
aided translation, and mathe
matical foundations of com
putational linguistics are 
some of the topics that will be 

discussed.  C ontact  D o n  
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326-6200, ext 3071. 

July 1 98 1  

July 29-31 
The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 
Seminars on microcomputer 

Cat�M 
Someday -----
won't be a phone 

applications in business, pro
duction, and education will 
be presented. Topics for con
ference sessions include hard
ware availability, software 
packages and development, 
automatic test equipment, 
robotics, and process control. 
Exhibits from major Euro
pean and American manufac
turers will be featured. Con
tact TMAC, 680 Beach St, 
Suite 428, San Francisco CA 
94109, (800) 227-3477; in 
California, (415) 474-3000. • 

without one. Fast, accurate, reliable-and under $199. 
The only way to realize the full potential 
of your small business or personal com
puter is to tie it in with other computers. 
And the best way to do that is with a Cat 
acoustic modem. 

A Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 
lines. 

You can work at home using the com
puter at your office. Send or receive data 
from anywhere. Or swap programs. 

Cat. Someday there 
won't be a computer 
without one. 

_ cat by NOvation 
Tie your computer into the world. 
Call for details 

(800) 423-5410 
In California (213) 996-5060 

Available at Hamilton/ Avnet, Kierulff Electronics, Byte Shop s ,  Computerland, 
and your local computer store. 

Novation, Inc . ,  18664 Oxnard Street, Tarzana, California 91356 
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U.S.A. 
ARISTO/POLKS 

3 1 4  5th A ve .  ( 32 ST) N .Y.C .. N .Y.  1 00 0 1  
Telephone:  ( 2 1 2) 279-9034 

MXSOT 
$ 499 

The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive of fea tures -

80 
$ 449 

*7x9 dot matrix *3 way paper handling 
*5, 10 or 16 chrs. per inch *80 chrs. per 
seconds proportional/50 chrs monospaced 

$ 1495 -
Type writer quality Daisy Wheel Prin ter 
Parallel or Centronics Interface *Diablo 
Wheels and Ribbons compatible 

TYMAC APP LE TO 
CENTRON I CS I N T E R FAC E 
CAR D including CAB L E  

1 19.99 

O.S. I .  SUPERBOA R D  I l l  
279 

Technical Forum 

Build a Noise-Based 
Random Number 

Generator 

Terry Mayhugh, 11632 Midhurst Dr, Concord TN 37922 

At some time, nearly every programmer finds it 
necessary to generate random numbers. If a card dealer is 
being simulated, or a Klingon scanner display is being 
created, the RND function ava'ilable in most versions of 
BASIC may be adequate . However, the pseudorandom 
sequence generated by RND can bomb in critical applica
tions where a truly random number sequence is needed. 
Truly random numbers are extremely difficult to 
generate, especially within a nonrandom machine such as 
a computer. 

The best that can be accomplished purely by software 
is the generation of finite-length sequences that appear to 
be random. However, the actual members may be related 
to specific calculations recently completed by the com
puter. Such complications will contaminate the results of 
signal-recovery simulations or digital-filter problems. 
Even a computer card game may be biased by a previous 
bet. Ideally, the actual random number generation 
should be done outside the computer. 

Figure 1 is a block diagram of a simple generator 
capable of producing truly random sequences of any 
length. A free-running oscillator, running asynchronous 

OSC I L· 1-------j 
LA TOR 

NOISE 
SOURCE 

COMPARATOR 

8-BIT 
COUNTER 

PARALLEL 
I N PUT TO 
COMPUTER 

Figure 1: Block diagram of a generator that produces true ran
dom numbers. Through pulses created by the random-noise 
source, the free-running oscillator is gated to the 8-bit binary 
counter. Since the instantaneous amplitude of the voltage from 
the noise source is unpredictable, the width and arrival of the 
gate pulse generated by the comparator are also random. 
Therefore, the 8 bits available from the counter are truly ran
dom. 



M AGIC WANDTM 
$ 325 

This powerful word processor is i n  stock for 
most CP/M compatible systems, including 
Radio Shack, North Star, Vector Graphics, 
Cromemco and APPLE [with Z-80 card @ 
$295 and Videx 80 column board @ $295). 
We will custom configure your diskette if you 
will specify: CPU, terminal, printer. 

Our fully interactive 

MAIL MAGIC™ 
mail management software, with 1 4  user de
fined fields and full merge and sort capability is 
available for $149. 

We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 

Computer City 
P.O. Box 60284 B 
Houston TX 77205 (7 1 3) 821 -2702 

-
VISA -

Magic Wand is a registered trademark of 
Small Business Applications 

Mail Magic is a registered trademark of 
Computer City 

Circle 78 on inquiry card. 

f..Ex-N-EW.-1---... 
Interface converts 

Your Typewriter 
i nto Printer 

• Finest print qualltv • Low cost 
• Easy Installation • aulck delivery 
• Fits IBM SELECTR� typewriter with no modification. 
• For TR5-80ll; Apple'��, or any parallel or RS232 port. 
• write or phone for more Information, todavt 

- u.s. and worldwide sales -

Ex INTERNATIONAL INC. 
16140 Valerio st. 
Van Nuys, CA 91406 USA 

TEL: 213/781-0020 TLX/lWX: 910.495-1767 

Circle 205 on inquiry card. 

ATA R I  .. OWN ERS 
SCREEN PRINT INTERFACE 
Ollloln hardcopy of any screen imoge (groph�s and I or 
lex!) on eilher a TRENDCOM 200 or lOS 440 Paper 
Tiger printer . Simply anach the supplied parallel printer 
cable and load the software from cossene (may be 
transferred to Disk). Obtain a "picture" of the screen 
on your printer under direct (CTRL ?) or program (XIO) 
conrrol. Works in all graphics I text modes os we ll os 
lPRINT and Ll��� $ 1  3 9 
Parallel Printer Interface for the ATARI 400 I BOO 
ConnecTs to controller jocks 3&4 works with BASIC 1 DOS/ 
ASSEMBLER Three printer connectors available: 

ATARI 400 I 800 
TRENOCOM 1 00 I 200 A4P-1 A8P-1 
CENTRONICS 7 30 I 7 3 7 A4P-2 A8P·2 
CENTRONICS 36 P I N '  A4P-3 A8P-3 

CA soles odd 6 % lox 
MC I VISA occepred. 

· Fits a ll other parallel CenTronics plus Anodex. Bose 2. 
£pson. Comprinl and Microtek. Order by part number. 

ATARI is a recognized trademark of ATARI. Inc . 

.MACROTRONICS, inc. ® 
1 1 25 N. Golden Slate Blvd. 1 Suire G 
Turlock. CA 95380 (A) (209) 667·2888 I 634·8888 

C ircle 225 on inqu iry card. 

* * * * * * * * * * * * * * * * * * *  

* * COMPUTER SURPLUS* * 
* * * * * * * * * * * * * * * * * * *  

Used micro computer systems 1 0 0 %  
functional. $600 t o  $ 1 500. Video 
terminals & keyboards, $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen
tation. Computer cabinets, 1 9 "  rack, 
$50 to $ 1 0 0 .  Power supplies, capa
citors, ribbon cable, cooling fans, 
misc. components & hardware. We 
buy used microcomputer systems 
-all types. Also deal in IBM, 
Univac, Data General and Data 
Point. 

CALL VIC CLOUGH at 
(2 1 6 ) 473-0 8 6 6  

DATA HARDWARE 
7 0 1  Beta Dr.  #4 

Cleveland Ohio 44 1 43 

DEALERS WELCOM E  

C i rcle 1 1 2  o n  inquiry card. 

F i ne Software Tools in C 

T he Too l box 

list prints that missing source l ist ing. 

xref cross reference C programs. 

sort alphabetize by ali or part of text l ine. 
col arrange text in  columns on page. 

print paginates text for hard copy. 

and more 

A l i  programs are in portable Whitesmith C.  xref 
and l ist  are compatible with the compiler's error 

l ist ing. Title l ines on list and print output includes 

the date on RT-11 systems. Source code on a·· 

f loppy and manual  avai lable immediately for $45 
{tax and shipping included). Specify RT-11 or CP/M 
format.  

The Toolsmith 
Dept. BYTE 

P. 0. Box 22511 
San Francisco, CA 941 22 

RT-11 i s  a trademark of Digital Equipment Corp 

CP/M i s  a trademark of Digita l  Research 

C ircle 413 on inqu iry card. 

CONV ERT ANY TV 
TO A H I G H  Q U A L I TY M O N ITO R 

• Hot Chassis or Transformer sets 
• 64-80 c h aracters per l i ne 
• By-passes tuner & I . F. 

• Normal viewing unaffected 

• Safe-Easy kit installation 
ACVM Hi-resol ution $34.9 5 ppd, 

V . A . M . P .  I N C .  
B ox 293 1 5, L os A ngeles, C A  90029 

Calif.  Residents add 6% Sales Tax 

Circle 422 on Inquiry card. 

. 

� ScotcH w D I S KETIES 

SAVE 40o/o 
Write far our complete list . 

5 � " Sgl .  Dens. 26 . 70/1 0 
Specify soft, 1 0 or 1 6 hard sectors 

8 "  Sgl. Dens. 
8" Dbl. Dens. 

2 7 .30/ 1 0  
3 5 .80/ 1 0  

Specify soft or 3 2  hole hard 

Add $2.00 shipping - Michigan add 4% tax 

L YBEN COMPUTER SYSTEMS 
2 7 204 Harper Ave .  

St . Clair Shores, Ml 4808 1 

Authorized Distributor 
Information Processing Products 

C i rcle 224 on inquiry card. 

wabasH 
When it comes to 

flexible Disks, nobody 
does it better than 

Wabash. 
MasterCard. Visa Accepted. 
Call Free: (800) 2 3 5 -4 1 37 

C i rcle 312 on inquiry card. 

Skyles Electric Works 
231 E South Whisman Road 
Mountain View, CA 94041 

C i rc l e  368 on inquiry card. 



Technical Forum-------------------------------------------------------

to the microprocessor clock in the computer is gated to an 
8-bit binary counter through pulses created by a random
noise source . Since the instantaneous amplitude of the 
voHage from the noise source is not predictable, the 
width and the time of arrival of the gate pulse generated 
by the comparator are unpredictable . The sequence of 
numbers available from the counter is truly random (if 
you do not try to sample them at an excessively high 
rate) . For the component values shown in figure 2, there 
should be no problem in any microprocessor application. 

The numbers generated by this technique are uniform
ly distributed; any number in the set of all possible 
numbers (0 thru 255) has the same probability of occur-

+12 TO + !6V 

5 NEG r-.._ __ _, I NPUT NEG 

-12 TO -l6V 

+ lOV 

R4 
sa on 

C9 
+

6

� 

OUTPUT 

R6 
I K  

6 
R 2  
4. 7n 

IC l 
SG350 1  

R7 
l47K 

+lOV 

RB 
51 

VOLT 9 A D J  
R3 
9K 

- lOV 

+ lOV 

+5V 

ring. The mean or expected value of the distribution lies 
at the center of the set of all possible numbers. 

Circuit Description 
The noise of zener diode Dl is amplified by IC4 and 

IC5, which are configured as high-gain wideband 
amplifiers. The amplified noise from IC5 is compared 
with the DC wiper voltage of R18 at the input of com
parator IC6. A logic level is generated at the comparator 
output and is used to gate on and off a TTL (transistor
transistor logic) oscillator (IC2), which runs free at about 
3 MHz. A cascaded dual 4-bit binary counter (IC3) is 
clocked by this oscillator. 

C7 
180pF 

5 
CEXT 

OUT ll-!7----.....!..!1 lA 
I C 2 
74LSI 24  

R l 3  
147K 

+ lOV + lOV 

7 

8-B IT  
I N PUT TO 
COMPUTER 

+5v 

R23 
IK 

R9 RlO Rl2 Rl5 
l47K 51 

-lOV 

147K 5ln 

-lOV 

+lOV 

Rl6 
1 .5K 

RIB 
02  !OK lN747 5.----...J 

-lOV 

R22  
47K 

Figure 2: Schematic diagram of the random number generator described in this article. The noise of Dl is amplified by IC4 and IC5. 
The amplified noise from IC5 is compared with the DC wiper voltage of RIB at the comparator input of IC6. The leuel generated at 
the comparator input gates IC2 (running at about 3 MHz) . The oscillator is clocked by IC3 (a cascaded 4-bit binary counter). The cir
cuit should be shielded. Pin numbers shown for !Cl (Silicon General 3501) are those for a T0-5 package. 
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! ! REAl. TIME ! ! 

Tho TIME MACH I NE from ALPHA OMEGA COMPUTER 
SYSTEMS isn't just another digital clock chip surrounded 

by interface c ircuitry .  I t ' s  en i ntel l igent microcomputer 

based peripheral device. 

The TIME MACHINE communiclt"'.J with your computer 

via a serial 1/0 port at a user selectable data rate between 

300 and 2400 baud. RS-232, RS-422, or current loop 

communication may be used. 

Battery protection against power loss is included. The 
TIME MACHINE automatical l y computes day of the week 

and leap year. 8ulfered output �lses at one second, ono 

minute, and one hour intervals are provided. 

Dimensions are 2.5 10; 4, '5 x 7.5 inches. Batteries, 

power supply ,  and communication cable are included. 

Price is only $450 single lot and quantity discounts arc 

avai lable. Dealer inquiries invited. Off the she l f dolivery. 

4l.PH4 OMECAcoMJ>uno s�STias, INC. 

,�::.:: ��:�.:.�.:::::: ::�:: $733<nx ................. ��."."····"." ................ ��� 
Circle 52 on i nq u iry card. 

M A G I C W A N 0 •  
A S  D A T A  B A S E  M A N A G E R  

App l i c a t i o n  Notes: For cosy screen prompted (interactive) 
d<Jto entry, dolo validation ond update; record selection and 
report writing. Comprehensive help messages to screen. 

�r���c9�n� 0 �i�p� �Y 0 � i : �;
c

�� ��, i � r � w ��
s � hf

r
i 
���h��i����e � ��d 

Ia, delete entry; multiple code lines, vp to 128 user-defined 
l i nes per record; selects {but does not sort); prints merged 
letters, labels and reports. Appl icat ion Notes will help get 
your tough applications going quickly and cosi ly by showing 
you the full application power of this fantastic, versatile 
software. $35, with purchase of Magic Wand• only $ 1 0. · 
MAGIC WAND• { 1 . 1 )  THE BEST word processing 
package - there's nothing as power f u l ,  useful, o r  
a s  cosy t o  use. Requires 32K CP/M•, MP/M•, COOS• or 
Oosis• and CRT terminal w i t h  addressable cursor. 8" 
soft-sectored or 5" NorthStar•, Vector Grophic•-Micropo l i s • ,  
5upcrBroin• disks. Apple• II & 1 1-Pius w /  Microsoft Z80, 
specify 5upRterrn or Videoterm board, 13 or 16 sec tors. 
TRS 80'* Mod II, specify your CP/M version. D e l i vered 
reedy t o  r u n  - custom configured to your CPU, terminal, 
printer and d i s k ;  i n c l udes lesson f i l e s  on disk,  f u l l y  
i llustroted Users' Monuol ond o Reference Cord. $299. 

1 0,000 WORDS PROOFREAD IN I MINUTE 

SPELLGUARO• THE BEST, most useful s p e l l i n g  
pockoge ovailoble. Requires 32K C P / M • ,  M P / M •  o r  
COOS•. W o r k s  w i t h  ony console device. Compatible with 
Mogle Wond•, WordStor•, Electric Pencil• and mony rnorc. 
Fully tested. Ready t o  rvn 8" soft-sectored or 5" DD 

NorthStar•, Micropolis•, Svper&oin• disk. $269. 

Spellguord• ond Magic Wond•, only $5 1 0. 
We rigorously select, use ond support 
the s o f t w a r e  we s e l l .  Orders promptly 
acknowledged. Checks rn u s t  clear b e f o r e  
shipmen t .  O u r  l o w  prices r e f l e c t  ful l  cosh P discount while maintaining quality customer 
service. Export orders welcome. • = trademark. 

PELICAN PROGRAMS 
49 Pelican Court, Syosset, NY 1 1 7 9 1  

( 5 1 6 )  921 - 3083 

Circle -446 on i nquiry card. 

S U R P L U S  E L E C T R O N I CS 
-- -

ASC I I  - ASC I I  -===---· 
TRS-80* COMPATIBLE, IBM 

SELECTRIC"' -BASED 1/0 TERMINAL 
with ASCII conversion installed: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
(5 volt 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printers; Com
ponents. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd. 
Nashua, N.H. 03062 

Phone orders accepted using VISA or MC 
Toll Free 1 ·800·258-1 036 

In NH 603·889·7661 
"TRS·80 is a trademark of the Radio Shack 

Division of Tandy Corporation. 

Circle 438 on inquiry card. 

!E����T��ft�L 
CO�J!!S�!!..!Jft!!!E 

3 Nappa Lane, Westport, CT 06880 

APPLE DISKS 
Each Containing Multiple Programs 

BASIC TUTOR SERIES - V 101-107 
A series o f  seven disks with 6 7  studies designed l o r  novice 

programmers. Teaches how to program your APPLE, 
in APPLE soft basic. 

$10/Doc and Demo Disk, or $190/Series and Doc. 
Tutor I - lntro to programming commands . .  S32 
Tutor II - Gl"llphlc commands • Hi-res & lo-res . .  32 
Tutor Ill - Studies in text tiles and word processing 32 
Tulor IV - How to create mualc programs . 32 
Tutor V - Novice program sample studies . . . .  32 
Tutor VI - Programming techniques 32 
Tulor VII - Utllllle• for study and use 32 

0/A Series V 120-140 
Subject matter studies. Each disk has 6.,. pgms within the 

subject. All use Question/Answer format. Great 
lor dltcUSIIOnl. $10/Doc and Demo, or $32/Disk and Doc. 

0/A - American History: Presidents, Wars, etc. 
0/A - Humen Biology: Bones, Organs, Diet. ore. 
0/A - Inorganic Chemistry: Elements, Ions, ere. 
0/A - Elementary Astronomy: Stars, Constellations, etc. 
Q/A - Worfd Hl1lory: European, Ancient. Asian, etc. 
Q/A - Generel Biology: Plants. Animals, etc. 

Bulc Aid - V 108 
Useful routines and utilities to aid the novice programmer. 

Increases speed and efficiency when you transplant these 
routines Into your programs. $10/Doc - $39/Disk and Doc. 
Astronomy I · S32 Phy1lca - $32 Teatform • $39 Pot· 
Poun1 - $24 Ed Demo - $24 Populations • $24- Others in 
Catalog. Inventory ·$50 Account• - $50 - $10/Doc. each. 

All orders pre-paid or P.O.'S. Send lor free catalog. 
Add $2.00/mail each order • Guaranteed disk runs . 

Circle 1 44 on inquiry card. 

U:iiJ·Ii.HJ# iP.' 1H{.] 'l:!.f.'·i·l 
MD r� MICRO ·DE:'iiG� -::.:: ' 

(�!L,-d 
Ttle Interlace Expans10n Board g1ves 
your compu1e1 111ese tealures 
Phone Modem 
2K E-PROM OPTION ln Stock Now 

32 K Memory 
Real· Time Clock 

PC llowd & u::.er maro..al 
MDX·1 

Parallel Port 6495 
RS-232 Port 

Dual Casselle Line • 
Floppy Disk Controller · MOX·2" 
On Board Supply 

Silk Screen 

Solder Mask 

Expansion Port 

Manual 

7495 
A<ld 5.00 101 Shol)pong 
/'. ho1"<1i•"!l IC•<�� res· 
•llcntS ii<lU 5°o sales 

MANUALS $7.95 
r--FR£[ rAMrHLET AVAILABL[C<\11 or wrile 

CQ MJ�R<i,l�?ra�EN "'="' Austin, Texas 78760 
1·512·458·29:'17 

· rR S 80 rs iJ rr<Jatmllr� o l r.Mar Corp 

Circle 244 on inquiry card. · 

SO FTWARE 
DES IGN E N G I N EER 
BSEE/BSCS. minimum 3 years 
programming experience. Real· 
t ime systems programming and 
software development for elec
tronic switches is a plus. Ex· 

perience with PASCAL or C or 
Assembly language requ i red. Cal l  
collect or send resume to Ken· 
neth W. Cooper, Harr is  Corpora
t ion ,  R F  Communicat ions D ivi
s ion ,  1 680 Un iversity Avenue, 
Rochester ,  NY 1 46 1 0, {7 1 6) 
244-5830, EXT 3356. 

HARRIS 
COM M U N I CATION A N O  
INFORIVlA'T10N PROCESSING 

An Equal Opporlunily Employer MIF . 

Circre 1 75 on inqu iry card. 

9 TRACK TAPE DRIVES 
34 MEGABYTES 

BOO BPI 
45 IPS 

BRAND NEW 
54850 VALUE 

$2400 
NEW IN 

ORIGINAL 
BOXES 

PERTEC Model 8840A-9-45 

INDUSTRY STANDARD INTERFACE 

CAPABLE O F  IND. STD. ANSI-IBM DATA FORMAT 

READ/WRITE DATA IN STANDARD ANSI·IBM COMPATIBLE 
FORMAT 

DUMP WINCHESTERS AND HARD DISKS: 10 Inch reels hold up to 3600' of tape "" 34.56 Megabytes unblocked. 
EXCHANGE DATA & PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL, WORK, SERVICE BUREAUS ETC. 

BARGAIN PRICED MINI-COMPUTER UPGRADE. OEM List $4850·+ 
A large OEM overslock makes These mdustry standard dllves available 
a1 a trachon ot the11 cuffent IrS! proce Fully optooned droves handle up 
to 10 5 mch reels or standard onexoensove 'h mch mag tape. Standard 19" rack mount or use 11gtH out ol the bo_. on steel shoppong frame 
wh1ch eas•ly supports drove on any posetoon 
SPECIFICATION SUMMARY: 600 BPI, ANSI industry standard IBM 
compatible dala lor mat. dual head (read alter wnte) 45 1PS read/wflte. 
200 IPS rcwmd. BOT/EOT sensmg, 95·250 VAC!48·400 Hz (set up lor 1 10 VAC/60Hz) . solid state. approx. I year old. all I/O Signals TTL and 
OTL compaloble. tensoon arm tape buttering. lull control panel 
FULL SPECIFICATIONS: Call or wrote lor lull set at spec sheets. 
TERMS: Guilranteed brand new droves 52400 FOB Moms Plaons. P11ce 
oncludCS lull Pertec "Operatong and Servoce Manual." Manual alone $30. 
deductable lrom order. 

Desk Top Com 

Phone rtservauonS IIId 

questoons are wtlcomt 

201/267· 1 1 1 7  

This unit is a computerized Electronic Secre
tary. It keeps time. date. calendar, message, and 
meeting fi les. Originally sold thru a major mai l 
order house for over $450. 

Technically. il"s a 6507 MICRO. ROM. RAM. 
Panaplex Alpha Display, Ni-Cad battery. Power 
Supply. Keyboard. Wood and Aluminum Case 
with Schematic and operating instructions. 
Most of these Computers are warranty returns. 
We are offering Refurbished, like new, units for 
$99.95 and AS IS (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
All sales are finaL California Residents add 
6.5% sales tax. 
Send Payment with order or call our Order Line 
408-272-2320 and use your MC or VISA card. 

Solid State Surplus 
P.O.  Box 3241 8/San Jose, CA 951 52 

Circle 378 o n  i nq u iry card. 

ATARr GAffiE 
owneRs 

Y O U  ALREADY O W N  A 
POWERFUL HOBBY COM PUTER 

Real ize its capabil it ies by plugging our Magi
Card module into your unaltered Video Com
puter SystemT.M. console. If you have ever 
wanted to program a computer or learn about 
m icroprocessors, our MagiCard and detailed 
instruction manual are an unmatched educa
tional value. If you have ever wanled to under
stand and use the video and audio capabilities 
of your ATARI game, our MagiCard wil l  un
lock its mysteries . Features include 1 K byles 
of RAM and a 2K byte ROM monitor. Using 

' your keyboard controllers, you wil l soon be 
creat i n g  your own 6502 mach i n e  language 
programs. To receive your MagiCard and man
ual ( i nc luding sample programs and instruc
tions ·for bui lding a cassette interface), send 
check or money order for $49.88 ( in I l l ino is , 
add 6% tax) to Computer M a g i c ,  Inc.,  Box 
3383A, Fox Valley Center, Aurora, I l l inois 
60505. 

ATAAI and Video Computer System are trademarks ol ATAAI Inc. 
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in "DCF" 
CENTEC Process Systems Inc. 

0 DCF $125.00 0 MCE 75.00 0 Both 149.00 
0 AMERICAN EXPRESS 0 VISA 0 MASTERCARD 
--Check or money order enclosed 

I I I I I I I I I I I I I I I I Valid lr�m -- to __ _ 

Name (Please print) Signature --------
Street City State _ Zip ____ _ 

CENTEC Building 1 1260 Roger Bacon Drive 
Reston, Virginia 22090 

OR CALL - 703/471-5999 
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Technical Forum----------

Parts List 

IC1 Si l icon General SG3501 dual regulator 
IC2 74LS 1 24 oscillator 
IC3 74LS393 dual 4-bit counter 
IC4, IC5 Harris HA251 7 op-amp 
IC6 LM31 1 comparator 

R 1 ,  R2 4.7 ohm 1 /4 W 5% CC (carbon composition) 
R4, R5 680 ohm 1 /4 W 5% CC 
R8,R 1 0,R1 4,R1 5,R20,R21 51 ohm 1 /4 W 5 %  CC 
R 1 7  1 0  k·ohm 1 /4 W 5 %  CC 
R 1 9  1 00 ohm 1 /4 W 5 %  CC 
R22 47 k·ohm 1 /4 W 5% CC 
R23 1 k-ohm 1 /4 W 5 %  CC 
R 1 6  1 .5 k-ohm 1 /4 W 5% CC 
R3 9.00 k-ohm 1 /8 W 1 %  mF 
R6 ,  R1 1 1 .00 k·ohm 1 /8 W 1 %  mF 
R7,R9,R 1 2 ,R 1 3  1 47 k-ohm 1 /8 W mF 
R 1 8  10  k-ohm min iature 1 0-turn potentiometer 

C1 ,C2,C4,C6,C1 O,C1 4,C1 5,C1 9,C20 1 JLF 25 V tantalum 
C9,C1 2,C13,C1 7,C1 8,C21 ,C22,C23 6.8 JLF 25 V tantalum 
C3,C5,C8,C1 1  ,C1 6  0.01 JLF disc ceramic 
C7 1 80 pF disc ceramic 
01 , 02 I N747 zener diode 

Table 1: Parts list for the circuit shown in figure 2. 

A great deal of power-supply decoupling and isolation 
is used in the analog section of the generator. This is 
necessary to avoid picking up the 60 Hz power signal or 
any other periodic power-supply noise that could destroy 
the randomness of this circuit. 

The circuit should be constructed within a shielded 
enclosure to avoid RF (radio frequency) or other in
terference that could cause a periodic output from IC6. 
The ± 12 V supply in my SwTPC 6800/2 (actually ± 14 
V) has an unacceptable amount of 60 Hz ripple for this 
application, so a dual IC regulator (IC1) regulates this 
voltage to a clean ± 10 V for the analog electronics. 

Alignment of the generator is relatively simple if an 
oscilloscope is available. R18 is adjusted while viewing 
the waveform at pin 7 of IC2 . This potentiometer should 
be adjusted until the waveform at pin 7 spends an equal 
amount of time in its high and low status. That is, the 
brightness of the scope trace should be adjusted for 
uniform brightness at its top and bottom edges . If no 
scope is available, set the potentiometer for SO to 100 mV 
at the wiper. 

The eight counter bits may be connected in any order 
to the eight lines of the parallel port of the computer. In 
my particular application the port is read with a load
accumulator instruction when a number is needed. No 
strobe or handshaking is used. 

A Gaussian, or normal, distribution can also be 
created using this uniform generator. Using what statisti
cians call the Central Limit Theorem, a normal distribu
tion can be created by averaging several random numbers 
of any other type distribution. I have found that a conve
nient and sufficient number of samples in most cases is 
64 . Averaging multiples of 2 maintains maximum speed 
beca1..1se the division in the averaging process can be done 
with simple accumulator shifts. Of course, speed is 
sacrificed with this method because only one normally 
distributed number is created for every 64 uniform 
numbers generated. • 



Circle 329 on inquiry card. 

Join the thousands of winners who have built 
on their computer interest to create a success
ful data processing-based business, and: 
SHARE IN THE MINI/MICROPROCESSING BOOM 
Read this exciting new book: 

MAKING IT IN DATA PROCESSING -
ON YOUR OWN IN THE EIGHTIES 

Written by experts in the computer business, 
this book contains all you need to get'started, 
including: 
o How to locate manufacturers who will help 

finance your new venture. 
o What types of business are available and 

are best for you. 
o Actual sources of Venture Capital looking 

for new businesses. 
o Complete guides to pricing,  sales promo

tion, advertising, publicity, and marketing. 
o Dozens of sou rces of information to help 

you build your business. 

To order, just clip this ad and send with only 
$19.95 to: 

THE SEABIRD PRESS 
PO Box 461 , Lexington, MA 02173 

Full 30 day money back guarantee 

Circle 362 on inquiry card. 

HEATH/ZENITH 89 USERS 
I 6K Memory expansion card to make H/Z89 
a 64K machine 

Assembled and Tested . . . . .  $ 1 00 
REM EX Intelligent 8 ' '  Floppy drives OS DO 

Master I .  2MByte . . . . .  $ 1  7 1 5  
Slave 1 . 2 MByte . . $ 995 
Master & Slave in a box 

2.4MByte with power supply 

ANADEX Printer DP-9500 

added 2k buffer . . .  

. .  $2990 

. . . . . .  $ 1475 
Shipping Not Included 

25 % Down on All Orders 

Circle 364 on inquiry card. 

AN EXTENSIVE G U I O E  

TO A l l  

M A J O R  SOFTWARE F O R  

M A J O R  H A R DWARE 

SYSTEMS 

Over 1000 Programs 

Major Business 

Applications 

• Vertiul Software 

BIG FIVE 

Operating Systems 

OfflrJa" 
50fT!I7aiiE 
ili.HB\'5 GUIIlE 

B.'l'i 

Send $8.95 plus $1.00 Postage and Handling to: 

O F F I C I A L  SOFTWARE B U YERS G U I O E  

P.O. B o x  18278, Reno, Nevada 89511 
Please allow 3 weeks for delivery. 

O E A L E R  I N Q U I R IES INVITED 

Circle 289 on inquiry card. 

T RS - 80* 
Owners 

I n terface you r level II com p u ter to 
your  temperatu re sensors, wind sen· 
sors, joysticks, etc. Con trol your 
heati ng/coo l i n g  systems, sol ar col
lectors, wind generators, etc. The 
uses for this i nterface are l i m i ted 
only by your i m agination. 

• 8 analog i n p u ts (8 b it  A/D ) 

• 8 on/off ou tpu ts (TTL d rive) 

• Connects d i rectly to T RS-80* 

• Price $ 1 49.00 
• Visa, Master Card, C .O . D .  

W.S. E LECTRON ICS 
P .O.  Box 203 

Meadvi l le,  Pa. 1 6 335  
*Trademark of Tandy Corporation. 

Circle 432 on inquiry card. 

IJCAI·81 
7TH INTERNATIONAA JOINT CONFERENCE 
ON ARTIFICIAL 
INTElliGENCE 

24-28 AUGUST 1981 
UNIVERSITY OF BRITISH COLUMBIA 

VANCOUVER. B.C., CANADA 

The major International artificial 
intelligence conference 

All-day Tutorial Program, August 24 
Week·long A.l. Research & 

Development Exhibit Program 
Conference Information: 
R1chard Rosenberg. 

s�;���f����g�:�tl 5C�����bia. 
Vancouver. B.C.. Canada VbT l WS 
(604)22�·3061 
Tutorial and R&D Exhibit Programs 
Information: 
Louis G. Robinson. 
American Association for Artificial lntelliyence. 
Stanford University. 
Box 3036. 
Stanford. CA 94J05. U.S.A. 
(415)4%-H�25 

Circle 1 89 on inquiry card. 

$ $ $ $ $ $ $  
S TO C K  M A R K E T  f?o/lwaie flJada?e 

$ $ $ $ $ 
G IVES YOU THE 3AME EDGE BIG BROKERAGE 

HOUSES AND LARGE INVESTMENT FIRM:l HAVE 

HAD FOR YEAR3 . KNOW JUST WHEN TO BUY 

AND SELL. BIG PROF I T S  IN VERY :lHOllT 

T I ME W ITH NO PREVIOUS STOCK EXPERIENCE 

ALL PROGRAMS NOW IN "BA:liC" TO rlUN ON 

YOUR PERSONAL COMPUTER SYSTEM. 

EN CLUDES : 1 ) THE STOCK ANALYZER 
2 ) NET GAIN & TAX LIABILITY 
3 ) PEHSONAL FINANCE MANAGER 

ORDoR YOUR COMPLETE MONEY MAKING STOCK 

MARKET PACKAGE TODAY . ONLY $ 2 9 . 95 

PLoASE SPICIFY COMPUTEH MAK.il . Comes 
with 'lrl'ri tten moneyback garente e .  

C. P. A. !l,ojlwa�te Suite 335 
820 16TH STRE ET 
DENV ER,  C0. 8 0 2 0 2  

Circle 238 on inquiry card. 

RS-232 PROB LEMS? 

LET T H E  RS-232 TESTER H ELP YOU 
SOLVE YOUR COM PUTER I NTERFACE 
PROBLEMS. DESI G N E D  TO CON N ECT 
IN SERIES WITH ANY RS·232 I NTER
FACE, IT DIS PLAYS THE STATUS OF 
SEVEN O F  T H E  MOST I M PORTANT 
L I N ES: TRANSMIT DATA, RECEIVE 
DATA, REQU EST TO SEND,  CLEAR TO 
S E N D, DATA SET READY, CARRIER 
D ETECT, A N D  DATA T E R M I N A L  
READY. T H E  RS-232 TESTER RE
QUIRES NO POWER AND MAY BE 
LEFT IN THE L I N E  PERMAN ENTLY. 

$39.95 POST PAID 
B & B E LECTRON ICS 

BOX 475 / M EN DOTA, IL 6 1 342 

Circle 43 on inquiry card. 

* O H IO SC I E NT I FI C * 
OW N E RS 

�� � 
* ANNOUNCES* 

Star-FORTH V 2 . 0  
A FORTH-79 Standard System 

NOW Available For All Systems 

7 9 . 9 5  Disk Systems 
5 9 . 9 5  Cassette Systems 1 8 K  and up) 

PLACE YOUR ORDERS NOW! 
SPECIFY SYSTEM 

GtoAstwtk � 
4 5 1  5 Whisper Lake Dr. #8 

Florissant, M O .  63033 

13 1 4) 3 5 5- 2 3 9 6  
13 1 4 ) 8 3 7 -44 9 5  

DEALERSHIPS A VAILABLE 

Circle 386 on inquiry card. 



Technical Forum . 

Fast Fourier Collles Back 
Alastair Roxburgh, 50 Maitland St, Dunedin, New Zealand 

The program "Fast Fourier for the M6800, " by Richard 
H Lord (February 1979 BYTE, page 108), contains an 
overflow bug that I discovered while testing a version of 
the program written for the 8080 processor. (See listing 
1 . )  After the exact nature of the fault was ascertained, a 
theoretical explanation for it was easy to find. The prob
lem concerns the maximum two's-complement value 
allowed before scaling commences. The 6800 'program 
requires that any data point outside the range of -64 < 
data < 64 be scaled down before the next pass. Scaling 
divides all data values by 2 .  However, during passes 2 
thru 8 it is quite possible for the results of arithmetic 
operations to exceed the 8-bit two's-complement-number 
range of - 128 ::5 data < 127. The reason for this can be 
seen by referring to lines 205 and 215 in the original pro
gram. These lines yield: 

� 
A Message 

to o ur S u bscri bers 
From time to time we make 

the BYTE su bscriber l ist 

avai lable to oth er com panies 

who wish to send our 

information of i nterest to 

them 'in the mail. Used are 

our su bscribers' names and 

addresses only (no other 

su bscribers promotional i nformati on we may have is 

material about their products. ever given ) . 
We take great care to screen 

these com panies, choosing 

only those who are reputa ble,  

and whose products, services, 

or information we feel wou l d  

b e  o f  interest t o  y o u .  D i rect 

mail is an efficient medium 

for presenting the latest 

personal computer goods and 

services to our  su bscribers. 

Many BYTE su bscribers 

appreciate this control led 

use of our mai l ing l ist, and 

look forward to f inding 
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Whi le  we bel ieve the 

distri bution of this 

informati on is of benefit to 

our su bscri bers, we firmly 

respect the wishes of any 

su bscri ber who does not want 

to receive such promotional 

l i terature. Should you wish to 

restrict the use of your name, 

simply send your request to 

BYTE Publ ications I nc, Attn: 
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RM' = RM + RN*COS(X) + IN*SIN(X) 

Letting RM = RN = IN =  M, the maximum data value, 
then: 

RM' = M*(1 + COS(X) + SIN(X) ) .  

The maximum value of RM' is then M times the max
imum value of 1 + COS(X) + SIN(X) .  This maximum 
value occurs at an angle of 45 °, given by TAN(X) = 1 .  

Thus, the maximum value of RM' i s  M(1  + ..J2 ) or 
approximately (2.414)M. Letting RM' = 127 (the max
imum positive 8-bit two's-complement-data value), then 
M = INT(127/(1 + .,fi )) = 52. 

Thus, the data should be scaled before each pass if any 
point exceeds the range - 52 ::5 data ::5 52. It makes little 
difference to the spectra whether the relational operators 
here are greater-than-or-equal or merely just greater
than. The 6800 program should be amended accordingly: 

00268 
00270 

CMP A 
CMP A 

# $CC 
# $34 

( - 52) 
(52) 

The test program that uncovered the overflow error 
used program-generated square waves with a period of 
six data points (equivalent to 10.667 Hz using a sampling 
rate of 64 Hz). Every amplitude from 128 ± 127 down to 
128 ± 1 was tested and the power spectra, as well as 
SCLFCT, were printed out (requiring approximately 
three hours at 110 bits per second) .  

Each transform in  the 8080 program takes 3 .6 seconds 
to compute with a 2 MHz processor clock. The power 
calculation is fast, because a lookup table is used. 

When FFTs (fast Fourier transforms) are computed on 
a minicomputer that has sophisticated error-trapping 
hardware, the usual practice is not to perform any pre
scaling, but instead to allow arithmetic overflow to 
occur, do a software interrupt to a scaling routine, and 
return. This way, fewer scalings of all the data are re
quired, yielding results with the maximum possible 
numerical precision. The 6800 can detect two's-comple
ment overflows and can efficiently perform (two's com
plement) arithmetic shifts to scale the data, but it does 
not have an automatic overflow trap. The advantage of 
slightly better numerical results would be outweighed by 
the time required to call an overflow-checking subroutine 
after most arithmetic operations. The 8080 is even worse 
off; it has neither a two's-complement-overflow indicator 
nor a single-instruction equivalent of the 6800's ASR. 

Text continued on page 460 



Listing 1: The 8080 version of the fast Fourier transform program originally written for the 6800 processor by Richard Lord. In this 
version, Mr Roxburgh has corrected an overflow problem that he discovered and diagnosed in the original version. 

n o n n  

n o n n  

o n n o  

n o o n  

0 1'1 /'1 0  

n o o n  

n o o n  

D O D O  

0 0 0 0  

n o o n  

n o o n  

n o  n o  

o n  n o  

o n  o n  

o n  n o  

A 1 0 0  

A 3 0 �  

P. 3 11 4  

� 3 0 6  

A 3 0 �  

A 3 0A 

R 3 0 11 

FD O C:  
R 3 0 0  

A 3 0 F: 

B J O F  

A 3 1 0  

'3 3 1 0  

R 3 1  I 

A 3 1 ?.  

A :1 1 :1  

R :l l l1 

A 3 1 11  

R 11 0 0  

R 5 0 0  

A 6 0 0  

R 7  0 0  

8 7 0 0 

R 7 7 F  

8 A O O  

R A n o  

� n o n  

R 0 0 0  

R a n n  

A n n o  en os R t  

A n 0:1 e n  o c  13 o 

R O il f. CD A F. A I 

R 0 1'1 9  

R 0 0 9 

8 0 0 9 

A 0 09 CJ Fll AF 

A o n e  

A o n e  

A o n e 

R D O C  

A o n e  :w n o  

A O O F 3? O F  R 3  

A O i l  

A fi l l  

A 0 I I P I  0 0  A t'> 

.�=� o t '• :v. o n  

A 0 1 6 ?.C 

R 0 1 7  r:? 1 11 R O 

R 0 )  P 

R 0 l A  

R n l fl 

R 0 lA I I 00 A ll 

R O I D  ? I  00 A S  

A 0 ? 0  I 1\ 
8 0 ? 1  06 R O  

R 0 ? 3  7 7  

R 0?11 I C  

A 0?.5 ?.C 

13 0 ?6 C?. ?0 R (l  
R 0?9 
R 0 ? ')  

R 0 ? 9  

R 0?9 I I  0 0  A S  

R n ?r. ? t  o n  8 5  

A O?F 0 6  O A  
A 0 3 1  7 0  

6 0 3 ?.  I F  

A n :n '• F 

R 0 311 7 P  

A 0 3 5  1 7  

R 0:1f. S F  

R 0 37 7 9  

A 0 3 8  0 5  

A 0:19 C? 3 ?.  A 0 

A 0 3 C  7 D 

A 0 3 0  PP 
8 0 3f. DA ''6 A O  

R 011 1  II F. 
B 04?. l A 

8 0113 7 7  

A Oll4 7 9  

8 0 11 5  1 ?  

A Oll6 ?C 

R O ll? C �  � F  � 0  

R 041' 
R 041" 

R 04A 

� 0 4A CD liR � I  

� 011 0  � I  0 0  R 5  

q n s o  7 F  

R 0 5 1  IIF 

R OS?. �C 

8 053 116 

R 0511 � D 

R 055 R O  
R 0 5 f>  7 7  

R 0 5 7  7 9  

R 0 5� 9 0  

R o 5 9  �c 

R OSA 7 7  

n 11 1 fl ; ; F A S T F !) U H I F n T !i fl N S F n H :.; • 
n n � o ; ; = = = =  = = = = = = = 

fl 0 :1 0  ; ; nP. J C. I N f\L : - ;<:fR O O  FFT PYT F FFI'l 1 9 7 () .  

0 0 11 0 ; ; � OR O  \iFP.S I (1;'1J  PY : - f\LASTf\ I P. P.Qxl1l1PG!-i· 

n o s o  ; ; Df!T F : - 11 nrr 1 9 7 9 · 

0 0 6  0 ; ; ?.56 POl NT I N-FLACF C rr-lPLFX F[lUf! I F.n TRPNSF flRfo' . 

0 0 7 0 ; ; I N PUT DPTfl UNS I GNFD W I TH Z F. R O  = 8 0 H o  

0 (1 � 0  ; ; cOMPLFX OUTPUT S I GNFD C 2 ° S  C(l� p . ) .  

0 0 9 0  ; ; P.FAL I'JUTPUT C P(l�/F.H 11R f!MPL I TUOF > UNSJ GNFrh 

0 1 0 0  . .  

0 1 1 0 

0 1 ::! 0  SCADR F.OU 9 F O O H :0 ?. 0 5  COMP· S CU ·  TARLF' • 

0 1 :\ 0  STAI'JR F.OU 9 F O OH i P ' S COMP· S I NF. TAP.U:o 

0 1 ll l1 

0 1 5 0  flEG 

0 1 6 0  RLPT I DS 

0 1 7 0  RLPT?. DS 

0 1 8 0  I MPT I DS 

0 1 9 0  IMPTP DS 

0 ?. 0 0  S I NPT DS 

0 � 1 0  CF.L CT DS 

OP?(l CF.LNUM DS 

0 ?. 3 0  PP-IRN� OS 

0 ?. 4  0 CFLDI S OS 

0 � 5 0 OF.LTA OS 

0 ?. 6 0  SCLF'CT OS 

0 ::!7 0  

0 ?. 8 0 S I NE DS 

O P- 9 0  COS I NF. OS 

0 3 0 0  TP.FAL OS 

0 :\ I 0 T I MPG DS 

0 1 ?. 0  

0 3 3 0  ORG 

0 3 5 0  INPD OS 

0 3 6 0  RF.AL DS 

0 37 0 I MAG I'JS 

R 3 0 0H 

? 

? 

? 

? 
? 

1 

1 

1 

1 

1 

8 I1 0 0 H 

?.56 

?.56 

�56 

0 1 8 4  ORG R 7 7 FH 

0 :\ R S  PAnUF DS 

0 :\�6 

0 :1 9 0  ORG B O O OH 

Oll O O  , ,  

i RFI'lL PTR I •  

; RFP.L PTR p .  
; I M A G o  PTR 1 ·  

; I M P. G ·  PTR P. ·  

i S I NF. TP.PLF PTR· 

; CFLL C T R ·  

; N fl .  f J F  CFLLS . 

; P l'ol R S  PF.R C FL L ·  

; SPAN flF'.TWEFN P A I R S · 

i ANGLF I NCRFM FNT • 

i MULT I PLY £J.JTPUT A!"lPLITUDF 

; rY ? t SCLFCT· 

; I N PUT DATA PUFF • 
; "RF.AL" EUFF. 

i " I I"!AG" BUFF· 

; POWFR/AMPLI TUDF. SPF:CTRW· 

Oll I 0 ; i TF.ST FFT PROGRAM· 

Oll::!O , ,  

0LI:10 CI'\LL WAVF i G FT TF.ST S I GNAL· 

Q /� fl O  CALL FFT ; FORM C OMPLFX SPF.CTRUM· 

0117 0 CALL POWF.R ; CONVF.RT C ct-'!PLFX SPECTRUM 

0 4 R  0 ; TO 1 28 PT POIJF:R SPF.CTRUM . 

O IJ 9 0  ; CALL MP.GNI :: C ON\iF.RT CrlMPLF.X SPf.CTRUM 

0 5 0 0  ; T O  I :':R PT AMPLI TUDF. SPF.CTRUM 

0 5 4 0 JMP OAF F'.I1H ; RF.TUI\N TO BMCOS· 

0 5 5 0  

0 5 6 0  , , 

0 57 0 ; : t N I T I AL I S F DfiTP ARFI\S . 

O�A 0 , , 

0 � 9 0  FFT: MV I A, 0 

0 6 0 0  STA S CLFCT 

O f d O  

O fl � (l ; CLF'.PR I M A G o  ARRAY . 

0 6 1 0  C L F A R : L X I  H, l M P G  

0640 CLR I : M V I  M , n 

O fl S O  I NA L 

O f- 6 0  JNZ CLR I 

O f- 7  n 

O M � I} ; � nVF. I NPUT DATA I NT O  P.F.AL ARRAY· 

0690 ; DF.= S OURCF., HL = DFS T · 

0 7 0 0  r-': OVF. : L X I  D, I NPD 

0 7 1 0  LX I H, RFAL 

0 7 � 0  M DV I :  LDAX D 

0 7 :1 0  

0 7 1; 0  

0 7 5 0  

0 7(-,(1  

SU I A O H 

MDV M, A 

I NA F'. 

I :-JR I .  

0 7 7  0 JNZ � 0\i I 

0 7 A O  , .  

; C ONVF.RT Tfl P o  S C OMPLEMF.N T .  

0 7 9 0  ; ; P P.F:-TRANSFOR:-i PI T S W A P ·  

0 � 0 0  • •  
O R  I 0 LXI D, P.F.II L 
O R ::! O  LX I H , R F.AJ. 

0 R 3 0  P I TRF.V : M V I  p , ,q  
0�'' 0 MflV A ,  L 

0 � 5 0  PR\i l : RAR 

0 8 6 o  r-:ov c, A 
0 � 7 0 MDV 1\, F. 
ORA 0 RAL 

O A 9 0  M[)\J F. , A  

0 9 0 0  MOV fl., C 

o 9 t  o ncr. 11 
0 9 P O  JNZ PP.V 1 

0 9 :1 0  l-;0\i A , L  

0 9 4 0  C1":P F. 

0 9 5 0  .JC SWP I  

0 9 6 0  St-.1 A P :  MDV c , M  

0 9 7 0 LilPX D 

098 0 MOV M , A  

0 9 9 0  MOV A, C 

t n o n  srAx n 
1 0 1 0  SWP I :  I NA 1 .  

I O P O  

1 0 3 0  . .  

JNZ P I  TRFV 

1 011 0 ; ; FFT F I RST PASS · 

I 05 0 , .  

I 0 6 0  PASS I :  CALL SCP.LF. 

I 0 7  0 

I 0 � 0  PA l :  

1 0 9 0  

1 1 0 0  

1 1 1 0  

1 1 :::! 0 

1 1 3 0  

1 1 11 0 

1 1 5 0  

1 1 6 0  

1 1 7 0 

I I R O  

L X I  H, Rf.AL 

MDV A , M  

�I)V r. , A  

I NR L 

Mnv n , M  

OCR L 

ADD 11 

MDV M, A 

M DV  A ,  C 

SUP. A 
I NR L 

MDV M, A 

i S F'T P I T  CTP.· 

; L OW- ORDFP. P I T S  OF P.LPT I ·  

; M OVF. L S  n i T  OF RLPT I 

I NT 0 CY & SH I FT 

IN P.F'VFRSF. D!WF.R PACK 

I NT O  RLPT ?. · 

; CW.PP.RF VALS, & I F 

; SAMF, DfJN ° T  SIJAP· 

; GET VAL I I NT O  C ·  

; G F. T  VAL � I NT O  A ·  

; STDRF. I N  SWAPPF.D f1nDFR. 

; SCALF I F  DATA OVFR-RANtiF.•  
; GFT RM · 

; S AV F  R !"l ·  

; G F T  RN T O O .  

; AM '  = RM+RN. 

; STQRF NF.H AM ' .  
; A F.TR I F.Vf. RM · 

; R N '  = RM-P.N. 

; STIJP.F. AN ' .  

R O SE P.C 

A O SC CP 5 0  R O  

A n o:;,F 

R 0 5 F' 

A OSF 
R O S F  3f 4 0  

R 06 1 3? O R  I=J:\ 

� 0 6 LI 3 �  OF �:1 

� 067 3 F.  0 ?  

A 06 9  3 P  O C  8 3  

A 06 C :1 ?:  O D R 3  

8 0 6 F  CD 4 P  � I  

A 0 7 P 3A 0['1 A 3  

R 0 7 5  :1::! O A  R:l 

A 0 7 �  P.l 0 0 AS 

s 07P ?:?. no R :\ 

A 0 7 F.  ?.?. OP. R 3  

R OR I  � 1  0 0  R 6  

A OAI� ?. ?  0 4  A 3  

8 0 � 7  ?� O f.  R:\ 

R OR A  ?.1 00 9 F  

R O � O  ?. �  O R  A 3  

F\ 0 9 0  :1 A  OC R 3  

A 0 9 :1 4 7  

s o 9 ' •  P I  o n  � 3  

� 0 9 7  3 A  0 0  F\ :1 

� 09A �6 

6 0 9 D  3� 0?. A :l  
R 0 9 F  : 1 �  O f-,  � :1 

R O A I  C5 

� OA?. PA 0 �  R :1 

A OA5 7 F.  

A O flfo, :1?. I 0 A :1 

R O A9 :'IF ll O 

R OAP A S  

R OAC 6F 

A 0/'ID  7 F 

� (lfiF' :1� I I  � :1 

R O P 1  �A 0� R .1 

R (Ifill I1F' 

A nrs C5 

R O Pf' :1A 1 1  A 3  

R OP9 C J)  7 P A I  
R fl PC :1� 1 �  A :'\  
A O PF r. t  

R OC:fl :1A I 0 A :1 

R fl r.:'! C O  7 P c q  
A O C fl  :1?. I :1 A :'l  
A O C:9 � A  O f-,  R :\  
A n e e  ''f 
.a: n c n  c s  

R fl CF :\,0. I 0 R 3  

R O O !  e n 7 P  r q  
R 0 011 :>!  I � R:l 

� 007 �f. 
R 11DR 77 
A 009 C 1 

A 0 01\ :1A 1 1 A :'I 
R O DO CD 7 P R I 

A O F. O  � I  1:3 R:\ 

R OF.:l 9 6  

A OF.t1 7 7  

B O F' S  

R OF'S �I" 0 (I � :1 
fl O FR 7 F  

P; OF') I1F 

B O F.fl. 3A 1� A :\  
� nFil A 1 

R O FF 7 '/ 

R O FF 7 9 
� O F O  �I 1?. �:\  

Jl O F3 9 fl  

� OFLI PA 0 ?.  R 3  

A O F ?  7 7  

A OF'A 

R O FA �A 0 4  R 3  

R OFP 1 F. 

� OF'C I1F' 

R OFD :lA 1 1  A 3  

R I 0 0  � I  

R 1 0  l 7 7  

A I O P  7 9  

8 I fl :'l  ? I 1 :1 R :'l  
� 1 O A  9f· 

A t 07 PA 06 8:1 

A I O f.\  7 7  

A 1 on 

R I O P  � 1 OR R :1 

R I O F  3 1\  O F'  '\ 3  
A I l l  q (.  
A I I ?. 7 7  

A t l 3  � 1  n o  A 1  

A 1 1 6 311 

A l l ? ? 1  011 � 3  

A I I  f\ 311 

A I t  [l C I 

R I I C OS 

A l i D C �  9.ll R O 

A 1 ?. 0  

� 1 � o  ?. I  o n  A :1 

R I P.:'l 31\ 110 A 3  

R I ?. f'  A fl  

R 1 ?.7 7 7  

R I P.� 1 �  011 R 3  

6 1 � p  � l O A  R:'l 

R I �F :15 

A I � F  C �  A A R O  

� 1 3 � 

R I :1P. 

A 1 3 � 

A l :lP � I O P A:1 

1 1 9 0  

1 ?. 0 0  

I NR L 

JNZ P A l  

; NF.W P A I R ·  

I �  I n  : ;  

I ?. P. O  ; ; C(l:-lPUT AT I ON OF F'FT· PASS 2 THRU N o  

1 ? 3 0  ; ; 

! Pli O 

I ?. 5 0  

1 ?: 6 0  

I ? 7  0 

1 ?.8 0  

I P- 9 0  

1 3 0 0  

1 3 1 0  

1 3 ?. 0  

I 1 3 0  

1 :111 0 

I : 150 

1 3fi 0  

I :17 0 

1 36 0  

1 39 0  

F P A S S : :-': V I  A� 64 

S T A  CFLNUM 

S T A  DEL Tfl 

M V I  
. 

A, ?. 

STA P A l RNM 

STA CF:LDI S 

N P A S S :  CALL SCALF. 

LDA CF.LNUM 

STA CELCT 

LX I  H , RE AL 

SHLD RLPT 1 

SHLD RLPT?. 

LXI H, I M Ati 

SHLD IMPT I 

SHLD l M P T P.  

NCF.LL : LX I  H, STADR 

S�LD S I NPT 

; SET UP PARA!t'!F.TF.RS 

FOR NO· OF CF.LLS, 

; P.NGLF., 
; & FOR 

; P A I RS /CF.LL· 

; SPAN PF.TWF.F.N P A I  AS • 
; Kf.F.P DATA IN RANGE• 

; GF.T N O .  OF CELL S  .t 
; PUT I N T O  CF.LL C T R ·  

1 11 1 0  L O A  PAI RNM ; GfT P A I R S /CELL CTR • 

1 4 ?. 0  M D V  n, ,0. 
1 11 :1 0  NC I :  L X I  H , C FL D I S 

1 11 4 0  

Ill 5 0  

1 4 6 0  

Ill? 0 

) 11 9 0  

1 5 0 0  

1 5 1  0 

1 5 ?. 0  

I 5 3 0  

I SilO 

I S S O  

1 5 6 0  

I !i 7  fl 

I SA O 

1 5 9 0  

1 6 0 ('1  

1 !- l fl 

1 6 � 0  

1 1'> 1 0  

1 611 0 

lf·5 n 

I f> !S O 

l f-7 0 

l t:- R O  

1 6 9 0  

1 7  n o  

LDA RLPT I ; PTA 1 LSDY • 

ADD M ; AD D  PA I R  OFFSF.T· 

ST A RLPTP ; SET UP ROTH 

STA I M P T ?.  ; ?.ND PTRS· 

PUSH n ; SAVF. P A I R  C T R ·  

L H L D  S I NPT 

M[')V A� M ; GFT S 1 NF. OF fiNGLF 

STA S J NF ; & SAVF· 

MVI 

ODD 

Mnv 
; A On COS 1 NF flF'FSFT 

; !V:I'JDIJLO ?. 5 6 ·  

:-"lflV 1\, M  ; GFT C I'JS I NF IJF P.NGLF 

STA c ns t l\t F ; f, SAVF· 

LHLD RLPTP ; r.F.T P.FAL PTA �. 

:-mv c , M ; G F.T P.N . 

PUSH n ; SAVF R N .  

LilA C flS I NF ; GF.T COS I NF. ·  

Cf\LL i":PY 

STP. TRFAL 
PDP P 

LD/\ S I NF 

CALL �py 

STA T J MI'IG 

LHI.fl I:O:PT? 

!"10V c � :w:  

PUS� P 

LDfl S I N F 

; A = H N • C OS < Z > •  

; Sfl\iF. PROOU C T ·  

; C:FT RN. 

;po = RN• S I N C 7.  > .  
; Sf\VF pnnnucr. 
; G FT I N ·  

i S .l\V F  I N ·  

1 7 1 0  CJ'ILL MPY ; A = I N • $ I N < 7. l •  

1 7 P (l ! .X I " l � T P.FfiL 

1 7 11 11 

1 7 5 0  

1 7 f> O  

1 7 7  0 

1 7 A  n 

1 7 9 0  

I R o n 

I R  1 0  

I A ?. O  

1 �'� 3 0  

I A I1 0 

1 R 5 0  

I R 6 0  

l f-1 7  0 
1 rt� n 
1 R 9 0  

1 9 0 0  

1 9 1 0  

1 9 ?. 0  

1 9 3 0  

1 9 4 0  

1 9 5 0  

1 9f> 0 

1 9 7  n 

1()8 0 

1 9 9 0  

P O  0 0 

� 0 1  0 

� O ? (l  

? 0 :\ 0  

?. O li O  

? 0 5 0  

� o r. n 

� 0 7  0 

? OR O  
� 0 9 0  

P. I O O  

P- 1 1  0 

P 1 P(l 

?. 1 3 0  

� 1 4 0  

P l !i O  

2 1 6 0  

p 1 7  0 

:::! I R 0 

?. 1 9 0  

?. P O O  

P. ?. I O  

2 ?. ?. 0  

P. ?- 3 0  

P.?.II O 

P P- 5 0  

P. � t; O  

� ?. 7  n 

?.PR O 

?.?.9 0  

; ; ; ;  

�0\i :v! � f\  ; T P. = r)J•C:OS + I N • S I :-J •  

POP P ; G FT 1 ;\! .  
LIJA cns J N F  

C f.I.LL M P Y  i /\ = I NH: ns c z > ,  

LX I !-!, T I � P.G 

SUP � 
�ll\.1 M , P.  ; T I  = I N• C nS - P.N • S I N •  

LHLD P.LPT 1 

Mnv A�!'": ; G F.T AI'": · 
MflV c� A ; S AVE P.:-':· 
l.l'lfl TPFfll 

PilD C 

�I')V �, f\ ; R:O: o = E:O: + T E ·  

r-: n v  ,... , c J r.rr H� . 
LX I Y� TP.F:fll. 

SUB M 

LHL D ALPT ? 

MOV M � P. ; nN o  = P.� - T R ·  

l.HLD I M PT I 
M DV p, !'": ; GFT I M 

r-:nv c � P  ; s Avr n o: .  
LDP. T I !": A G  

ADD C 
!"lnv :v, , A  ; 1 :-'l '  = 1 :-' + T I . 

MDV A , C: ; G F'T I M ·  

LXI H, T J :O:"G 
S U P  M 
I.HLD I M PT? 

;wlfl\i M, A 

LX I H, S JNPT 

LOA DFL1 fl 
AilD !"'! 
!'lOV M, A 

LX I H � RLPT I 

I NP M 
L X I  !-(, JMPT I 

I NA M 

POP P 

DCR P. 
JNZ NC I 

: I N '  t:-l - T J . 

; t NC:P.. PTA ANGLf' PY DFLTfl· 

; DFCRFMF.NT PI\ I R CTR · 

LX I !-! � RLPT 1 ; GF'.T PTP.S & 
LDI'l C F. L D I S  

A D O  � AC'D CFLL OF FS FT . 
MDV M� P. 

STfl I M P T  I 

L X I  H, CFLC:T 

OCR � ; OF.CA· CF'LL C T R ·  

JNZ NC F'LL 

C!-lf.'NtiF. PAPAMETF.RS FOR NF.XT FI\ S S ·  

1 :  LX I H, CFLNU� 

Listing 1 continued on page 460 
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Listing 1 continued: 

� 1 3 5 7F' 

� 1 3fl A? 

13 1 �7 I F'  
A 1 3R fl7 
A 1 :19 7 7  

R 1 3 A C �  
� 1 Jn rJ 
R 1 3 C ? F.  

R I 3D J:\ 7  

� D F  7 7  

A 1 3F :::! 3 

A l li O  ? F. 

A ) Il l  � 7  

A l il ?  7 7  

A 1113 ::! 3  

A I Li ll 7F. 

� 1 4 5  (17 

A I ll� I F  

A I ll? 7 7  

� J fll' � C 3  t W  A O  

� I IIP 

I1 1 4 P  

R l llfl 

A ! li P  

A I I• P  

A 1 /I P  0 I fl (1 A S 
A J ttF I I FF FF 
A I !'i I ? I FF 0 1  

A 1 5 11 Of\ 

r< 1 s s  0 3  

A 1 56 F F'  C C  
A I SA  D P  fll' l A I 

q J Sil F"F .111 
A \ Sf'I IW (· 5 A I  
A H· fl 1 9  

A 1 6 1  Ofl 511 A t  

R \ f- 11 C') 

R \ F.5 PI O F  A 3  

q l f.A :'Ill 
A J f,9 n 1 no R !'i  

A I f, C  P I  F F  0 1  

A l f.F 01'\ 

A 17 0 FF A 0 

A 1 7 ::::! :"IF 
8 1 7 3  I F  
A 1 7 4 . O P.  

R 1 7 5  0 3  

A 1 7 h  1 9  

A l 7 7 DA 6 F A I  

A 1 7  A C9 

A l 7 f1  

A J 7 n 
R l 7 fl  

R I 7 J1 

R I 7 P.  

R 1 7 Jl. 

A 1 7 P  

A 1 7 P  

A 1 7 P:  

A 1 7 R  S F 

A 1 7 C  

8 1 7 C AF 
R t 7 D  ll7 

A 1 7 F  57 

B 1 7 F  6 7  

A 1 8 0  6 F 

8 18 1 7 fl  

A 1 8 2  FF D fl 
A 1 A 4  F"? A A 8 1  

A 1 9 7  ? A  
A I BA P. F  

A I A 9  5 7  

A I � A  7 9  
A l A P F F.  0 0  

A I � D F?. 9 3 6 1  

A 1 9 0  7 8  

R 1 9 1 P. F'  

8 1 9 ?  ll7 

A I 9 3 3 F O F'  

A 1 9 5  F S  
A 1 9 6  

A 1 9 6  ? A 

A 1 97 FF. 8 0 

8 1 9 9  :lF 
P. 1 9 A  I F  
8 1 9F.I ll7 

A 1 9 C 7 9  

A 1 9 0  I F  

A 1 9 F.  t1F 

A i 9 F  

A 1 9 F  
A 1 9 F  DP. A3 A I  

R l A?. 1 9  

R I P:l 

13 1 P 3  Fr 
� I  All ?9 

8 I PS F.P 
q I A 6  

A J A6 F l  

8 1 A7 3D 
R I A8 C?. 9 5 R I 

8 J An 

R l AP 

A J f.\fl 29 

A l AC 7 C  

A 1 A D  C9 
fl ! AF: 

A I AF 
8 I AF. 

A I AF 

A I AF. 06 9 F.  
A t n o  P. l  o o  .13 5  

A l 0 3  I I  7 f  � 7  

A 1 86 '-IF. 

R I f.l7 O A  

A J P-'3 1 ?:  

R I B9 PC 

R I PA I C  
A I DP. C ?  P. 6  A t  
R l nf. ? I  0 0  IHl 
A IC t I I 7F R 7  

A I CLI I1 F 

?. 5 0 0  ; ; 

MOV AJ M 

AN(I A 
""" 
ORA A 
MDV MJ A 

RZ 
I NX H 

MOV P.J M 
t'IDD A 

!V!OV MJ A 
I NX H 
!"!OV 1\J M  

ADD A 
!-:0\1 M J f'l  

INX H 
Mnv t�JM  
ANA A 
RAP. 

M I1\J t-; J (I  

JMP NPI'SS 

; CL F I\fl CY & S H I FT 

; R I GHT TO HALVF. NO. CFLLS· 
; S F T  FLAGS • 

; OUT nr CF.LLS -> * * * f i N I SH* * * •  
: PA I P.N � .  

i Titi i C F:  A f ,  MtiNY P A I RS · 

; C F.L D I  S ·  

; Tlt/I C f  A S  FAP API\P.T . 

; Of.LTf'l· 

; CLF:AR CY e S H I FT 

; P. I C.HT T O  HALVF: THf MJr.LF.o 

? 5 1  II ; ; SC":AI.f OVFR-RANC.F DATI\. 
? 5 ? (1  ; ; 

?. 5 3 0  ; S CALF RFAL t I � f\G I f  - 5 ?  > ANY 11ATA >= 5 ? .  

?Sil O  ; N n  Rf(; I STF.RS PRfSFRVFD· 
? 5 5 11 SCALF : LX I  flJ R F:AL i S FT LIP TAPLf PTR· 
?�fiO LX I 

? 5 7 0 !.XI 

?SA O SC":L?: LDf\X 

?:59 (1 I NX 

? f:- !1  0 C P I  

?6 I n  JNC 

n. - 1 

H J � d ?- 1 ; N f). OF PTS - I ·  
fl ; GFT Of'ITf\. 
fl ; fiU:-lP PTP.·  
- 5 ?  ; n:sr L I1�1FP L I :-1 1 T ·  

SCL:-t ; SK I P  T n  NEXT PT • 
? 6 ? 0 CP I  �p ; T FST UPPFR L I M I T ·  
?(.3 (1 JNC: Sf:LII ; SGALF ALL I f  nut OF Rf\NGF. 
?:fii•O s r. L 3 :  nAn n ; rrsr NF:n P T ·  
�f1 5 0  Jr. SCL?. 

�(,flO AFT ; n nNF T F S J I N(i. 

?f-.7 0 SC:L/1 : LX I H) SC:LFCT 

?fiiH I NP. � ; PUMP SC:ALF. FI'CTOR C llUN T ·  

r 6 9  0 LX I P.J P. F./\L ; SF.T UP Tf'IRLF PTP.· 

?.7 0 0  L X I  !-l.t S l ?. - 1 > N O .  OF PTS - I ·  
? 7  I 0 SC:L tl :  LD/\X ll ; GF.T 0/\TAJ 

r7:"'0 C P I  '\ 0!-f ; TF:ST S I GN f. 
?. 7 ;\ 0  C:--!C: ; F:o<TFND I T  T O  C Y ·  

?. 7 4 0  R A R  ; D I V I DE n Y  ?. ·  
? 7 5 0  S T A X  Jl > P.FTURN nATf\ TO T /HOI L F. ·  

? 7 6 0  I NX n ; JlUMP P T A ·  

?77 0 D/'oD [l ; NF.XT PT · 

?.7� 0 JC SCLf. 

? 7 9 0  AFT ; DONF. S C AL I NG .  

?.� 0 0  ; ; 

?:R I O  ; ; S I GNFD t<!ULTJ PLY P.IJU T I N F ·  

?.A ?. fl .. • 
?:BJO ; F:XTF.RNAL R F. G ·  U S AG F. : - A < - C C• A l / 1 ?8 •  
P.AII O  ; I NTF.RNAL R F. G ·  U S A GF : -
? A 5 0  ; H L  = PHODUCT C 7-!.SnY J LSBY > • 

? A 6 0  ; OF = :O: ULT I PL H �I\N[I . 

?R7 0 ; PC :::: l":ULT I PL I F.f\. 

?.RR 0 ; N O  FFG 1 STFRS PP.FSFR\iF.D· 
?.8 9 !1 MPY: MOV F: .. A ; PUT AR G I  J N T n  MLIL T I PL I CiiND· 

?.9 0 0  ; nA G? /\L!1f"f'IDY I N  i'!UL T I PL I F"rl·  

?9 1 0 XP.f\ f\ 
? 9 ? 0  �(1V fi J I'  ; CLFM� :1SPY ' S •  

� 9 30  :-:ov n .. A 

? 9 '-1 0  MnV H d '  ; r.LF"f\1� P!:: ODU C T ·  

?. 9 5 0  :-1 n v  L d l  

2 9 6  0 :O:OV J'J f ; GF.T L S rlY nr MULTI PLl CAND· 

?97 0 C:?I 0 

?.913 0 JP l"!PY I ; NEGf\T I VF. tv:L'LT I PL. J C f\:.JI"l? 

?.99 0 MDV A .. D 

;\ 0 0 0  CMA ; FX T F:N D  S I G :-J TO MSPY · 

3 o t o  �nv D .. A 

3 !1 � 0  :-1PY I :  :-: OV  AJ C: ; GF.T LSPY OF �I_ILT I ?L I F!'! ·  

:'\ 0 3 0  C ? l  0 
.1 0 4 0  JP M P Y �  ; N F.GAT I V F  :-':ULT I PL I FR ?  

3 0 5 0  MOV II .. P 
3 0 6 0  Ci>':A ; FXTF.ND NFG Tfl MSPY· 

:'\ 0 7 0  !"':OV PJ A 

3 11 -9 0  MPY?:: MVI AJ I 5  ; S F.T I T F. R AT I D:-J CTR 
3 0 9 0  MPY3: PUSH PSW & Sf.'IV f. .  

3 1 0 0 ; AR I TH •  S H I FT MUL T I PL I F.R R I GHT C J:1C > ·  

3 1 1 0  MDV 1\, P 

.1 1 ?. 0 C P I  R OH 
3 1 3 0 CMC ;MAKF: CY = M S D I T ·  

3 1 4 0  RAR 
3 1 5 0  MOV A.t l'l 

3 1 6 0  �ov A .. c 
3 1 7 0  RAR > LS P I T - > C Y ·  

3 1 A O  MClV CJ I'I 
3 1 9 0  ; T F.ST MULT I PL I FR L S fl i T  & I f  SF.TJ 

.1 ? 0 0  ; ADD MULT I PL I CAND T O  PART I AL PfWDUCT· 

3 ? 1 0  JNC MPYII 

3 ?. ?. 0  D A D  D 

3 ? .1 0  ; AR I T H ·  S H I FT !1ULT I PL I CAND LF.FT < DF. > •  

3?.'-10 MPY'-1 : XC!-IG ; SWAP MUL T I P L I F. R  & PROD· 
3 ?. 5 0  DAD H i !:i H l fT Lt-:FT· 

.1?.60 XC!iG ; RF.ST OP.F. R F.G S ·  

:\?.7 0 ; CHF.CK t.OOP C T R ·  

.1?.8 0 pnp PSW 

3?9 0 OCR A ; DF:CRFMFNT COUNT• 

:1 3 0 0  JN7. MPY:l 
3 3 1 0  ; D I V I DE 1 6 - f1 I T  PRODUCT nY 1 ?.-'3 S O  T!-iAT 

3 3 ? 0  ; S I NF. t. CDS I N F  A!-:PLI TUDF = U N I TY ·  

3 3 3 0  D A n  H ; S� I FT - I N  MS P I T  OF" 
3 3 '-1 0  M Cl V  A , H  ; LSPYTF: & RF.TURN I N  A ·  

3:150 RF.T 

. 1 3 6 0  ; ; 
3 3 7 0  ; ; pO\oJF.R CALCULAT I ON •  

.13� 0 ; ; 
3 3 9 0  ; N O  REG I S TERS PRESERVED• 

3'-1 0 0  POWFR : MV I  g, > SQADR 

3 4 1 0  L X I  H J RF.AL 
3 4 � 0  L X  I OJ PAf1UF 
3 1 1 3 0  PWR I :  MClV C .t M  ; C:::: RF.AL· 
:\IIll O LDAX 0 ; A= < R F. AL t ?. ) /ti4 •  
3 4 5 0  STJlX D ; S T ORF. • 

.14 6 0  I NP. L 

311 7 0  I NA F 

3118 0 JNZ PUR I 

3 11 9 0  LX I HJ li":AG ; RfSET PT R S ·  

3 5 0 0  LX I n, PAJlUF 
35 1 0  Pt-J R ?. :  MOV c , M  ; C :::: I M P G •  
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A I C 5  O A 

R I Cti Fl1 
� I C7 R6 

A I C,IJ D? C D  A I 
� I r.r 3F FF 
A I  e n  1 1  

A J CF. F"Jl 
A I CF PC 

R 1 11! 1  I C  
A l D I C P Cir R I  

� l Oll r:9 

� 1 n5 

q 1 rs 
8 I DS 

A 1 ns ?.I o n  �,, 
B J nA or ?fl 

A I DA C D  F.l' q I 
.13 I DO r.o FS A I 

R I F O  O n  

q J F. I C �  Dfl A I  

A I F.4 C9 
R I F: �  

.13 1 r.s 
8 I F S  
A I F.5 J F  FS 
A I F:7 C3 F.C A I 
R I F.A J F  O P 
R I EC 0 6 0 3 

s 1 rr 1 1  

R I F. F  ?. 3  
A t  r o  o �  
A I F 1 C 2  F F  � 1 

� I F/1 C9 

A I F5 

1\ flC 
R I TRF 

rr.v 1 

C F.LCT 

C F.L D I  
C FLNIJ 
CLF.AR 
C L R  I 
C O S  I N  
DF.LTA 
FFT 
f PASS 

H l 
I !<lAG 

I MPT I 

I MPT?. 

I NPD 

L Q  

0 0 7 5  

A O ?F 

A 0 .1 ?.  

8 3 !1 A  

A :l O D  

R :l O P  

R O  I I 
A 0 } II 

A :l l l  

R 3 !1 F 
A 0 O C  
R OSF 
A I FS 
R r, o  0 

,IJ : ) O il  

q 3 0 6  

At1 0 0  

H l f.P 

!": I  D O O R 0 

M n V t  A O ? O  

rw: nvF. R O l f.\  

t" PY A I 7 P  

M PY l  A I A A  

M PY ?.  R l 9 3  

M PY :l A 1 9 �  

M PYII R I P :l 

N C I  A 09tl 

N C F.I.L 8 0 R A 

N P I  R 1 3 ?. 
t\1 PASS A 0 6 F  

P P I  A 0 5 0  

P A flli F � 7 7 F  
P A l l�� S:J.1 0 C  

P A S S  I A OI1P. 
p nt.JFF: f< l f\F 
P\,JP I 

P \·1 R ?:  
l! FAL 

P.I.PT I 

R L P T P  

S CALF" 
S f.L? 
S C:L3 

s r:J .. 4 

S C:L6 
S CLFC 

A I P6 

R l C:/1 

A S O O  

A .1 0 o 

A :-1 0 ?  

p 1 1111 

R 1 5 11 

R I ti D  

8 1 6 5  

q 1 6 F  

A 3 0 F  

S I N F  A 3 1  0 

S I NPT A 3 0� 

S CADR 9F.O 0 
S TADR 9 F O O  
St-II'P R O il !  

S �I P l  � ("lllf 

T I �PG A 3 1 .1 

T R FAL A :l l ?  

t.! AVF. � 1 05 

t.: f\\iF.? ll I DA 

t..1 f1Vf.1 3 1 F.F. 

LDAX r. 
XCHG 

; A:::: C I !w: AG t r:! ) /f-.11 • J S ?. O  

.:1 !1 3 0  

35110 

3 5 5 0  

.15ti 0 
:157 0 

:15AO 

� � 9 0  

:lf· O O  

36 1 0 
: 1 6 ? 0  
:1(• : 1 0  
:"lf- 110 

3 6 5 0  

f.\Dfl M ; p:::: c P.F.I\L t �  + I M AG t ? l /611 • 
JNC r + ?  

t-': V  I A, OFF!i ; A SATUnfiTf.S fiT OFFH • 
MOV � .. /l ; s r nnr PfJH F. P ·  
XC:HG 
I NA L 

I Nn 
JN7. P\-IP.? 
!1FT 

; F J L.L I!'JPO \-! I T!i 1 0 - tif:.f.. �l. SOll APF 1,Jf'IVF · 

.16611 AVF.: LX I H .. I NPD 

:1f17 0 M\1 1 C .t  11:1 

36A 0 t.I A V F. P :  CJ'oLL t.n 
;\fl9fl CALL 'i J  

:17 o o ncn r: 
:17 I 0 JNZ HAVF� 
3 7 ? 0  P.F.T 

3 7 3 0  

:1111 0 r.rr. F.CU 1 1 7 

37 5 0  t>: I n  P.CU I PB 
:17 11 0  H I :  M V l  A , f": I D+ Aflr. 

�77 0 J:'o!P f + ?  

:-17 A O  L(l:  !": V I  FI J � l D- A flC 
3 7 9 0  MV J !'J 3 
3A O O  t.IAVF.:J : M OV t-i J J'o 

:113 I 0 I NX H 
3 A ?. O  ncn f1 
:JR 3 0  JNZ HI\Vf.1 

:liJ 4 0  PFT 

:1 � 5 0  

3 7 1 1 0  

!1 A 3 0  

(1A 5 0  

0 :::! 1 0  

0?.110 

0 ?. ? 0  

0 6 :1 0  

0 6 11 0  

0 ? 9 0  

0 ? 5 0  

O LI I'5< 0  
I J't10 

:1690 

0 :17 0 

0 lA 0 

n 1 9 0  

0 3 5 11  

36F\ O 

3 7 6 0  
I O ?. O  
0 9 ? 0 

1 3 ?. 0  

1 � 9 0  

1 ?5 0  

0 6 6 0  

I 5 6 0  

I ?.6 0 

0 5 9 0  

3 7 f.o fl 

O f- :1 0  
1 3 7 0 

l :l A O  

0 1  o n  

3 7 R O  

3 7 A O 

?. ?. 3 0  

} 11 3 0  

1 .1 1 0  

1 6 0 0  

� 0 7  0 

1 3 11  o 
J 9 LI O  

1 4 7 0 

3 6 6 0  

3 7 5 0  37 (. 0 :l7R O 
0 7 ? 0  0 7 7  0 
01 o n  

?. 1 9 0  

2r9 n 

1 7 6 0  

3119 0 

?. 1 ?. 0 

1 6 7 0  

H · I O  1 6 5 0  1 7 1 0  1 7 7 0  ? 8 9 0  

r: ! 9 R O  3 0 ? 0  

3 0 11 0  3 0 R !1 

3 0 9  (1 3 3 0  0 

3? I n  J?.liO 

1 11:10 ?. 1 6 0  

1 3 9 0  2 ?. 5 0  

? ? 9  0 

1 :1 0 0  r:!/1 9 0  

I O R O  1 ? 0 0  

0 :1 R 5  .111 ?. 0  3 5 0  n 

0?;\0 I P. R O  1 4 1  II 

1 0 £-.0 

!1ll 7 0  :1-4 0 0  

:111 3 0  

3 5 1 o 

0 36 0 

0 1 11 (1 

� 1 7  (1 

I 0 6 0  

? S A  0 

Pf. l o 
Pl1 :1 0  
? 1  I 0 

0 ?. 11 !1 

311� 0 

3 6 1  n 
0 7 1 0  

1 3110 

1 3 5 0  

1 3 0  0 

? 6 5 0  

?.6ll0 

? 6 7  0 

2 7 A O  

116 0 0  

O R  I 0 

I II ll O  

1 11 6 0  

?: 5 5 0  

?: 6 7 0 

0 .13 ?. 0  

I R ? O  

1 57 0 

O ? A O 1 5 1 0  J 6 11fl 1 7 0 0  

0 ?. 0 0  1 11 0 0  1 1 1 9 0  ? 0 (, 0 

0 I P. O  3 11 0 0  
0 I :1 0 1 3 9 0  

0 9 6 0  

0 9 5 0  I 0 I 0 

I (1 7 0  

?. 1 0 0 

1 9 1 0  

0 3 1 0  1 11 6 0  1 7 1 3 0  1 9 7 0  ? 0 1 0  

0 :1 0 0  l tl ? O  1 7 ? 0  l fl 5 0  1 8 9 0  

n '• 3 n  J6f1 n 

36� o :11 1 n 

JA o n  3 A : 1 0  

1 3 3 0  

?. I A  0 

?: 5 5 0  311 1 0  

Text continued from page 458: 

I intend to write a subroutine to compute amplitude 
spectra following the method pointed out by Bob 
Leedom. (See. "Approximation Makes a Magnitude of 
Difference,"  June 1979 BYTE, page 188 . )  This routine 
does not appear in listing 1 ,  except as a comment. 

Pass 1 of the FFT requires a trivial amount of computer 
arithmetic. Pass 2 is fairly trivial too, since sine and 
cosine have only the values - 1 ,  0, and 1 .  Therefore, a 
simple way to increase the speed of the program would be 
to largely duplicate the coding of passes 2 thru N (insert
ing constants instead of variables and using a new sine/ 
cosine table { 0, 1,0, - 1,0 }, etc). A special multiply sub
routine could be used for this: a subroutine that can 
multiply only by 0, 1 ,  or - 1, but do it very quickly. This 
could shave up to one second off the transform time. 



Listing 2: Object-code listing in hexadecimal format of the 
assembly-language program given in listing 1. The !BC at the 
end of this listing is a checksum of the whole code. 

8 0 0 0 

8 o 1 n 

R 0 � 0  

8 0 3 0  

8 OL! 0 

8 05 0 

8 n 6 o  

fl 0 7  0 

B 08 0 

8 09 0 

8 O A O  

8 O B O  

fl o c 0 

8 O D O  

8 O F. O  

B O F' O  

8 I 0 0  

8 I I  0 

fl 1 2 0  

8 1 3 0  

R I ll 0 

R 1 5 0  

R 1 6 0  

R 1 7  0 

fl l R 0 

8 1 9  0 

8 1 AO 

R 1 13 0  

8 I C O  

8 ! D O  

8 l E O  

8 ! F O  

e-n 
8 3  

l A  

O fl  

8 0  

7 E  

Li O 

LIB 

8 3  

3A 

8 3  

8 3  

3 A  

8 3  

2 1  

2 1 

fl l  

fl 3  

� I 

8 A 

7 F.  

FF 

1 9  

FE 

6 F  

7 B 

A3 

2 1  

R 6  

l C  

O D  

0 5  

Listing 

05 8 1  C D  o c  

2 1  0 0  8 6  3 6  

06 8 0  7 7  I C 

7 0  I F  L! F  7 !3  

LI E  l A  7 7  7 9  

L! F  2 C  Li 6 2 0 

3 2  O B  R 3  3 2  

8 1 3 A  O B  8 3  

2 1  0 0 R 6  2 2 

o c  8 3  Li7 2 1 

c s  2 A  O R  fl 3  

2 A 0 2  8 3  LI E 

I 0 8 3  C D  7 B  

CD 7 !"!  8 1  2 1  

1 3  8 3  9 6  7 7  

1 2  8 3  9 6  2 A 

7 7  7 9  2 1  1 3  

8 6  7 7  2 1 0 0  

0 0 8 3  3 A  O D 
8 0  2 1  O B  fl 3  

8 7  7 7  2 3  7 F:  

2 1  FF 0 I O A  

DA 511 8 1  C 9  

fl O  3F I F  0 ?.  

7 P.  FE 0 0  F' 2  

2 F  Li7 3 F:  O F'  

fl l  1 9  EP ?9 

0 0  8 5  I I  7 F  

I I  7 F  8 7 L!F 

C 2 C Li 8 1  C 9  

C 2  DA 8 1  C 9  

C ?.  EE R l C 9  

3:  Listing in 

8 0  C D  A F  8 1  C 3  ELi AF 3 F  0 0 

0 0  ?. C  C 2 I Ll fl O  I I  o n  8 Li 2 1  

2 C  C 2  ? 0  8 0  I I  n o  8 5  2 1 n o  

1 7 S F  7 9  0 5 C 2 3 2  R O  7 0  1313 
I �  2 C C 2 2F 8 0  C D  LIB 8 I 2 1 

8 0  7 7  7 9  9 0 2 C  7 7  ?. C  C 2  5 0 

O E 8 3  3 F  0 �  3 2  o c  8 3  3 2  O D 
3 �  O A  8 3  2 1  0 0  8 5  2 2  0 0  8 3  

O Li 8 3  � 2 0 6  8 3  2 1  0 0  9 F  22 

O D  8 3  3 A  0 0 8 3  8 6  3 2  0 2  8 3  

7 E  3 2  I 0 8 3  3 E  Li O 8 5  6 F 7 E  

c s  3 A  I I  8 3  C D  7 13  8 I 3 2  1 2  

8 1  3 2  1 3  8 3  2 A  0 6  8 3  L!F. c s  

1 2  8 3  8 6  7 7  C l  3 A  I I  8 3  CD 

2A 0 0 8 3  7 E  liF 3 A  1 2  8 3  R I 

0 2  8 3  7 7  2A O Li 8 3  7 F.  L! F  3A 

8 3  9 6  ?.A 0 6 8 3  7 7  2 1 0 8 8 3  

8 3  3Li 2 1  O Li 8 3  3 Li C l  0 5  C 2  

8 3  R 6  7 7  3 2  O Li 8 3  2 1  O A  8 3  

7 F.  A7 I F  B7 7 7  C 8  2 3  7 F fl 7  

A7 I F  7 7  C 3  6 F  8 0  0 I 0 0 R S  

0 3  FE cc 0 2  6 0  8 1  FF. 3Li 02 

2 1  O F  fl 3  3Li 0 I 0 0  8 5  2 1 FF 

0 3  1 9  DA 6 F  fl l  C 9  S F A F  Ll7 

8 A  8 1  7 A  2F 5 7  7 9  FE 0 0 F ?. 

FS 7 R F F:  8 0  3 F  I F  Li 7 7 9  I F  

E E  F l  3 D  C 2  9 5  8 1  29 7 C  C 9  

8 7  liE O A  1 2  2 C  I C  C ?.  B 6  8 1  

O A  ED 8 6  0 2  C D  8 1  3 F:  FF 7 7  

:? 1  0 0  8 1< O E  ?13 C D  F: A  8 1  CD 
3F. F S  C 3  F: C  8 1 3 E  0 13  0 6  0 3  

/DC 

hexadecimal format of the 

3 �  O F  

0 0  8 5  

R S  0 6  

DA Li 6 

0 0  8 5 

8 0  3 E  

fl 3  C D 

2 2  0 ?  

O R  8 3  

3 2  0 6  

3 2  I I  

8 3  C I 

3 A  I 0 

7 B  8 1  

7 7  7 9  

1 3  8 3  

3 A  O E  

9 Li 8 0  

3 5  C ?.  

7 7  2 3  

I I  FF' 

6 5  8 1 

0 1 O A  

5 7  6 7  

9 3  fl l  

L!F 0 2 

0 6  9 E 

2 1 0 0 

EB 2 C  

E S  8 1  

7 7  2 3  

two 's-
complement square table and sine table used by the FFT pro-
gram. 

9 F1l 0 o n  0 0  0 0 0 0  0 0  0 0  0 I 0 1 0 I 0 1 0 2  0 ?.  0 2  0 3  0 3  011 
9 F. I  0 O LI 0 5  0 5  0 6  0 6  0 7 O R  0 8  0 9  O A  o n  o n  o c  O D O E  O F'  
9 E 2 0  1 0 I I  1 2  1 3 I Ll 1 5  1 7 1 8  1 9  l A  I C I D I F  2 0  � 1 � 3  

9 F. 3 0  ?.Li ?6 27 2 9 ?. A  2 C  2F 2 F'  3 1  3 3  3 5  3 6  38 3 A 3 C  3 E  

9 EL! O Li O Li ?  LI Li 1< 6 LI B  L!A LID L! F  5 1  5 3  5 6 Sfl SA S D  SF 6 2  

9 FS O 6 Li 6 7  6 9  6 C  6 E  7 I 7 Li 7 6  7 9  7 C  7 F'  8 1  8 Li 8 7  R A 8 D  

9 F 6  0 9 0 9 3  9 6  9 9  9 C  9 F'  A 3  A6 A9 A C  P O  133 B6 FA BD C l  

9 F7 0 CLi C B CP. C F D ?  0 6  DA DD E l  E S  E 9  E C  F' O  F L!  F' fl  F' C  

9 E B  0 FF' F C  F 8  FL! F' O  E C  E 9  E S  E l  DD DA 06 02 C F'  C P.  C fl  

9 E9 0 Cli C l  BD BA P6 B3 R O  A C  A 9  A6 A 3  9 F  9 C  9 9  9 6  9 3 

9 F: A O  9 0  8 0  S A  8 7  8 Li 8 1  7 F  7 C  7 9  7 6  7Li 7 I n E 6 C  69 6 7  

9 EB O  6Li 6 2  S F'  5 0 S A  5 8  5 6  5 3 5 1  L!F LID L! A  LI B Li 6 L!Li Li 2  
9 EC O Li O 3 E  3 C  3 A  38 3 6  3 5  3 3  3 1  ?.F 2 E  2 C  ?. A  2 9  :? 7  2 6  

9 EDO 2Li ?. 3  2 1  2 0  I E I D I C  l A 1 9  1 8  1 7  1 5  I Ll 1 3 1 ?.  I I  

9 F.F: O  I 0 O F  O E  O D o c  O B  O E  O A  0 9  0 8  0 8  0 7  0 6  0 6  0 5 0 5  

9 EF' O O L!  O Li 0 3  0 3  0 2 0 2  0 2  0 I 0 I 0 1 0 I 0 0  0 0 0 0  0 0  o n  

9 F O  0 0 0  0 3  0 6  0 9  o c  1 0 1 3  1 6 1 9 l C  I F  2 2  2 5  ?. 8  ?. D  ?. F.  

9 F I  0 3 1 3 3  3 6 3 9  3 C  3F Li l Li Li Li 7 L! 9  L! C L! F 5 1  5 3  5 5  58 

9 F ?. O  S A s c  S F:  6 0  6 2  6 Li 6 6 6 8  6 A  6 B  6 0  6 F'  7 0 7 1 7 3 7li 

9 F 3 0  7 5  7 6  7 8  7 9  7 A  7 A  7 B  7 C  7 0  7 0  7 E  7 E  7 F  7 F'  7 F  7 F  

9 F'Li 0 7 F'  7 F'  7 F  7 F  7 E  7 E  7 F.  7 0  7 0  7 C  7 !3 7 A  7 A  7 9  7 8  7 6  

9 F S O  7 5 7 Li 7 3  7 I 7 0 6 F  6 0  6 P.  6 A  6 8  6 6  6Li 6 2 6 0  S F.  5 C  

9 F n o  S A  58 55 5 3 5 1  LIE LiC Li9 Li 7 Lili Li l 3 F'  3 C  39 3 6  3 3  

9 F7 0 3 1 ?.F. ?.f1 2 8 ::< 5  2 2 I F  I C  1 9  1 6  1 3  1 0 o c  0 9 0 6  0 3  

9 F8 0 0 0  F' D  FA F7 F L! F O  ED F:A E7 ELi E l  DE DB DB DS D ?.  

9 F 9  0 C F  CD C A  C 7  C L! C l  f1F BC !39 B7 FJL! B? AF' AD AD Afl 

9 F'A O  A6 ALi A? A O  9 E  9 C  9 A  9 8 9 6  9 5  9 3  9 1  9 0 B F  8 0 B C  
9 F' D O  R P  R A  8 8  87 8 6  8 6 8 5  8 Li 8 3  8 3  8 2  8 ?.  8 ?  f3 1  8 1  fl l 
9 FC O  8 1  fl l  8 1  8 1  8 2  8 ?.  8 ?  8 3  8 3  8li 8 5  8 6  8 6  R 7  fl 8  8 A  

9 F' D O  B D  8 C  B D  S F  9 0 9 1  9 3 9 5  9 6  9 Fl  9 A  <J C  9 E A O  A2 All 

9 F'F: O  A6 A8 AFl AD AF B 2  B L!  87 1?9 BC BF C l  CL! C 7  C A  C D  

9 FF O C F  D? DS DR DP OF E l  ELi F: 7  F. A ED F' O  F' li F 7  F A  FD 

/ S F'  

The 8080 program in listing 1 has been dumped out in 
hexadecimal format with checksum and appears in listing 
2. The sine and square tables appear in listing 3. The 
equations used to define the tables are: 

Two's-complement square table: 
•Table entries are unsigned 0 thru 255 
•Table index I = 0 thru 127 (two's complement 0 

thru 127) 
Table (I) = INT (((I t 2)/64) + 0.5) 

• Table index 129 thru 255 (two's complement 
- 127 thru - 1) 

Table (I) = INT ((((256 - I) t 2)/64) + 0.5) 
•Table index 128 ('two's-c()mplement - 128) 

Table (128) = 255 (not exact value of 256) 

Two's-complement sine table: 
•Table index I runs from 0 thru 255 
• Table (I) = INT(0 .5 + 127•SIN((I)*2*PII256)) 

where PI = 3 .1416 

An optimization of the 6800 FFT would be to replace 
lines 285 thru 287 inclusive by the single instruction ASR 
A. This has been incorporated into the 8080 program, but 
it  makes a negligible difference because there is no single 
8080 instruction equivalent of the 6800 ASR A instruc-
tion (arithmetic shift right ,  A accumulator) . The test 
power spectrum produced by the 8080 FFT program is 
printed out in listing 4.  

Listing 4: Test power spectrum produced by the 8080 FFT pro-
gram in listing 1 .  The waveform is a square wave with a period 
of six data points. The first byte is 0 frequency. 

fl 7 7 F'  n 1 0 I 0 1 n 1 o n  n 1 0 0 o n  o n  0 0 0 0  n 1 0 0  0 I 0 0 0 0 

8 7 8 F  n o  o n  o n  n o  n o  0 0  o n  n o  0 0  0 0  n o  0 0  0 0  n o  n o  0 0 
fl 7 9 F' o n  n o  n o  0 0  0 0  0 0 0 1 0 1 0 2  0 3 1 n :1 C  0 3  0 1 n 1 o n  

fl 7 AF' 0 0  n o  0 0 n o  o n  n o  0 0  0 0  n o  0 0 0 0 n o  n n  0 0 n n 0 0  

8 7 PF' 0 0  n o  n o  o n  0 0 0 0 o n  0 0  o n  o n  0 0 0 0  n o  0 0 n n o n  

8 7 CF n o  n o  o n  0 0  n o  n o  0 0 o n  0 0  n o  n n  0 0  0 0  o n  o n  0 0  

R 7 DF n o  n n o n  n o 0 0 o n  n o 0 0 n n 0 0  0 0 0 0 0 0 o n  n o  n o  

8 7 F.F 0 0  0 0 0 0  0 0 0 0 0 0  0 0  n o  0 0 0 0 n o  0 0 0 0 o n  0 0  0 0 

R 7 FF 1 :1  17 ? 

Richard Lord Replies 
Mr Roxburgh is indeed correct about the possibility of 

overflow with my scaling routine. I tried slowly increas-
ing the amplitude of a square-wave input and discovered 
that for amplitude pairs of ± hexadecimal lB, lF; 33, 3F; 
and 6A, 6E the algorithm produces overflow artifacts. 
This did not show up in initial testing because integral 
binary amplitudes (10, 20, 40) were used. The scaling 
routine immediately fixes these values before overflow 
has a chance to occur. For sampled audio, this overflow 
has undoubtedly introduced errors. Insertion of new 
limits, as Mr Roxburgh proposed, fixed the overflow 
problem so that . the FFT yields correct results at all 
amplitudes. My thanks to Mr Roxburgh for pointing this 
out. I hope that this has not created too many difficulties 
for anyone who has been using the FFT previous to this 
discovery. 

Many letters have come to me in response to this article 
and the response has been very gratifying. Most of the 
letters have been requests for the 6502 verison which I 
never got around to writing. (At this time I'd -be more in-
clined to try a 6809 version.)  Quite a few readers sug-
gested great improvements to the "sum of absolute 
values" method, and one letter pointed out that the SIN 
table is actually a - 1  •SIN yielding inverted imaginary 
terms. All these improvements are greatly appreciated. • 
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F I LE BOX 
DISKETTE STORAG E SYSTEM 

$24�� 5V4" disks 
$29.95 . . . for 8" disks 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor
ing 50 to 60 diskettes, this durable, smoke
colored acrylic unit provides easy access 
through the use of index dividers and ad
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry
ing handle. 

MICROPA RA PHERNALIA 
DISKETTES (box of ten) 

5 \14' '  PLAIN JANE™ . . . . . . . . . . .  $21 .95 
PLAI N JANE™ (/}otd . . . . . . . . .  $25.95 
5Y." DATAL! FE™ M D  525-01 . .  $26.95 
8" DATALI FE™ FD34-8000 . . . .  $43.95 

NEWDOS by APPARAT 
NEWDOS/80 * SPECIAL * . . . .  $ 1 29.95 
NEWDOS + to 

N EWDOS/80 UPGRADE . . . . .  CALL 
N EWDOS + with ALL UTILITIES 

35-track . . . . . . . . . . . . . . . . .  $69.95 
40-track . . . . . . . . . . . . . . . . .  $ 79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES . .  $ 19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER . . . .  $ 7.95 

' R I NGS' & 
TH I NGS 

Help prevent data loss and media damage 
due �o improper diskette centering and 
rotation w1th the FLOPPY SAVERTM rein
forcing hub ring kit. 7-mil mylar rings in
sta l l  in seconds.  K i t  is com p lete with  
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5\14'' disks . . . . .  $ 10.95 
HUB RING KIT for 8" disks . . . . . . .  $ 1 2.95 
REFI LLS (50 Hub Rings) . . . . . . . . .  $ 5.95 

Protect you r expensive disk d rives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 c lea n i ngs.  Removes conta m i nat ion 
from record i n g  s u rfaces i n  secon d s  
without harming drives. 

CLEANING KIT for 5 Y. "  drives . . .  $24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 1 5  
diskettes, and i s  suitable for your bookshelf! 
Case opens into a vertical holder for easy ac
cess. 

5 Y. -inch diskette case . . . . . . . . . . . .  $ 3.50 
8-inch diskette case . . . . . . . . . . . . . .  $ 3 .95 

Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & MEMORY DIAGNOSTIC 
by THE M ICRO CLINIC 

A complete checkup for your Model I .  THE 
FLOPPY DOCTOR completely checks every sec
tor of 35· or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity 
of all address locations. Inc ludes both 
diagnostics and complete instruction manual. 

SYSTEM DIAGNOSTICS . . . . . $ 1 9.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40·, 77-, or 80· 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 
SYSTEM DIAGNOSTICS-V3 . .  $24.95 

· Single Sided, Soft-Sectored 5 Y.-inch, 
(for TRS-80™) Mini-floppy 

DISKETTES 
$ 2'1 �x�f lO 

These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write· 
protect tabs in a shrink-wrapped box. 

PLAI N JANE™ 
DISKETTES 

The Beautiful Floppy 
with the Magnetic PersonalityrM 

Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box . . .  no fan, 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE ™  Diskettes . . . . . .  $ 2 1 .95 
10 boxes of 10 . . . .  (each box)$21.50 

PLAIN JANfTM C§old 
I ntroducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, 5Y•·inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANE™ (/}old . . . . . . . . . . .  $25.95 

VERBATIM'S PREMIUM DISKETIES AT 
AFFORDABLE PRICES 

DATALI FE™ 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM,  Shugart, ANSI , ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best . . . buy DATALIFE™ 
VERBATIM DATALI FETM DISKETIES 
5 Y.:inch (box of 10) 

MD525-01 . . . . . . . . . .  $26.95 
1 0  boxes of 10 . . . .  (each box)$25.95 

8-inch FLOPPIES 
Double-Density, FD34-8000 . $43.95 

CALL FOR I N FORMATION ON 

OTH ER PRODUCTS 

TRS-80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. DATALIFE is a 

trademark of VERBATIM .  PLAIN 
JANE, AIDS-I, AIDS-Ill, CALCS-11 1 ,  

CALCS-IV, MERGE-Ill are 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES I N  EFFECT 
May 1, 1981 THRU 

May 3 1 ,  198 1 ,  
Prices, Specifications, 

and Offerings subject to 
change without notice. 

8105 

WE ACCEPT •Add $3.00 for shipping 
& handling 

trademarks of MTC. 
© 1981 by Metatechnologies 

Corporation, Inc. 
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Products damaged in 
transit will be exchanged. 

• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C . O . D .  

• $3.00 EXTRA for C.O.D. 
• Ohio residents add 61/2 % 

sales tax. 

Circle 236 on inquiry card. 



Handy Pocket 
Computer Uses BASIC 
Sharp Corporation wil l  a n

nounce the introduction of its 
PC - 1  2 1 1 Pocket Computer into 
the American market at this 
month's National Computer Con
ference (NCC) . Measuring only 
1 7 .5 by 7 by 1 . 5  em (6% by 2% by 
1 %2 inches) , the battery-powered 
PC - 1  2 1 1 conta ins BASIC in ROM 
(read-only memory) . A 24-chara c
ter LCD ( l iquid-crysta l display) can 
be used to show program lines, 
prompt the user for input from 
the keyboard, or display results. 
The unit's typewriter-like key
board includes a calculator-type 
keypad.  The PC- 1 2 1 1 's memory 
can hold up to 1 424 program 
steps a nd 26 data variables, or 
program memory can be used for 
data (eight steps a re equivalent to 
one varia ble) . Information in 
memory is reta ined even when 
the power is off due to a memory 
safeguard circuit. 

The PC - 1  2 1  1 uses a reservable 
key system, making it possible to 
assign a key for a frequently used 
function or comma nd. Reserved 
keys provide one-key recal l  dur
ing both manual calcula tion a nd 
progra mming. In addition, a de
finable key system fixes 1 8  pro
grams for each key, a l lowing the 
user to recall and run each pro
gram at the touch of the proper 
key. Transparent templates that fit 
over the keyboard portion of the 
unit a re included to a l low labeling 

Master 
Controller Board 

The Master Controller Board is 
a ZBO-based single-board com
puter that can be customized for 
each application.  C ustomization 
is accomplished by inserting var
ious ROMs (read-only memories) .  
progra mmable memories. and 
control integrated circu its a s  
needed . A l l  the 1/0 (input/output) 

What's Neww? 
SYSTEMS 

of reserved and defined keys. 
The BASIC interpreter has the 

more common BASIC commands 
and functions. as well as DEBUG. 
PRINT USING. BEEP. ASN (arc
sine) . ACN (arccosine). EXP (e-'") . 
and more. Editing functions a l low 
left and right cursor shifting. inser
tions and deletions. and scrol ling 
up or down. Subroutines and 
FOR . . .  NEXT loops can be stacked 
to four levels. and 1 5 levels of 
parentheses can be ma inta ined. 
An SO-character input buffer and 
mu ltiple statements per l ine a llow 
easy program entry. A ten-digit 
ma ntissa and two-digit exponent 
a re used in a l l  calcula tions. Four 
mercury batteries provide approx
imately 300 hours of operation. 
thanks to the a utomatic power
off feature. An applications man
ual containing 1 34 programs in 
ten application a reas such as 
math, statistics. civil engineering. 

circuits are mapped into both 
memory and 1/0 address space. 
The board provides three ROM/ 
EPROM (erasable programmable 
ROM) sockets for up to 1 2 K 
bytes of mixed ROM/EPROM. 
A lso included are 2 K bytes of 
progra mmable memory. provi
sion for up to 72 lines of parallel 
110. a keyboard controller. a nd a n  
integrated circuit that provides 

a nd electrical  is included. Each 
program is a ccompa n ied by a de
scription of how it works and a 
complete list of variable assign
ments. A beginner's BASIC book 
is a lso included in the package. 

Also being introduced at NCC 
a re two periphera ls for the 
PC- 1 2 1 1 .  The C E- 1 2 1  Cassette 
Interface a llows programs. key a s
signments. a nd data to be saved 
or loaded to or from a cassette
tape recorder. For hard-copy out
put. Sharp has the C E- 1 22 Printer/ 
Cassette Interface. In addition to 
the cassette-interfa ce functions. 
the CE- 1 22 features a 1 6-char
a cter dot-matrix printer capable of 
printing one line per second. The 
u nit is powered by a rechargeable 
n ickel-cadmium battery and in
cludes a battery ind icator that 
flashes when the battery be
comes low. 

The PC- 1 2 1 1 will have a sug
gested reta i l  price of S 2 4 9 .  The 
CE- 1 2 1  and the C E- 1 22 will have 
suggested reta il prices of S 4 9  and 
S 1 49. respectively. 

The PC - 1  2 1  1 has been pre
viously sold by Radio Shack as the 
TRS-80 Pocket Computer. 

For more information on the 
PC - 1  2 1  1 Pocket Computer. the 
CE- 1 2 1  Cassette Interface. or the 
CE- 1 22 Printer/Cassette Interface. 
contact Sharp Electronics Cor
poration, 1 0  Keystone Pl. Param
us NJ 07652.  (20 1 )  26 5-5 600. 

C i rcle 500 on inquiry card. 

two seria l I/O ports. Two counter/ 
timers and an a rithmetic circuit 
can be added. The Master Con
trol ler Board costs 5 49 . 9 5  for a 
bare board. $ 99 . 9 5  for the mini
mum kit. and S 1 99 . 9 5  assembled. 
Other options a re available. Con
tact R W Electronics, 3 1 6 5 N Cly
bourn.  C h icago I L  606 1 8. (3 1 2) 
2 48-2480. 
Circle 501 on inquiry card. 
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Video and Audio 
on One Board 

The Color Video Processor and 
Programmable Sound Generator 
board can create color graph ics 
and sound. It conta ins 1 6  K bytes 
of 1/0- (input/output) mapped 
video memory and a l lows graph
ics or text to be superimposed 
over an external  video input. Us
ing 1 6  colors with 35 display 
planes, a three-dimensional effect 
can be obta ined. In addition, the 
board has three programmable 
square-wave tone generators 
and two 8-bit programma ble 1/0 
ports. The graphics mode features 
256 by 1 92 dot resolution. The 
board also a llows real-time inter
rupts. The tone generators fea
ture envelope generation over a 
range of 1 2  octaves. The single
board color video and sound 

02000 - Famlly of 
Hard-Disk Drives 

The 02000 series of 8-inch 
fixed-hard-disk d rives a re compati
ble with Shugart's SA 1 000 disk 
d rives, but offer 1 0-, 20-, and 
30-megabyte unformatted capa
cities. This is achieved by using a 
special  head-positioning tech-

464 May 1981 © BYTE Publications Inc 

What's Neww? 
PERIPH ERALS 

generator uses the Texas In
struments TMS99 1 8A Video Dis
play Processor and the General  
Instrument A Y-3-89 1 0 Program
mable Sound Generator, and is 
compatible with Z80, 8085, and 
8080 microprocessors on S- 1 00 
bus systems. Documentation in-

n ique.  The 02000 family features 
a 4 . 3 4-megabit-per-second trans
fer rate, an average latency of 1 0  
ms, and access times of 1 5 ms 
track-to-track, 1 00 ms maximum, 
and 50 to 60 ms average. Max
imum recording density is 6600 
bits per inch, and track density is 
345 tracks per inch. Rotational 

eludes progra mming examples 
and test routines. It is available for 
S 4 7 5  assembled and tested or 
S 3 7 5  in kit form . Contact Elec
tronic Design Associates. POB 
9405 5 .  Houston TX 7 70 1 8, ( 7 1 3) 
999-2 2 5 5 .  
Circle 502 o n  inquiry card. 

speed is 3000 rpm ( revolutions 
per minute) . Soft-sectoring is of
fered. 

In OEM (original equipment 
manufacturer) quantities of 500 
per year, pricing is s 1 200 for the 
1 O-mega byte 020 1 0, s 1 500 for 
the 20-megabyte 02020, and 
s 1 800 for the 3 0-megabyte 
02030. For more information, 
contact Quantum Corporation, 
2 1 50 Bering Dr, San Jose CA 
95 1 3 1 ,  (408) 262- 1 1 00. 

Circle 503 on inqu iry card. 



· What's Neww? 

Microcomputer 
Software Catalog 

Creative Discount Software has 
released its Winter-Spring Soft
ware Catalog for the TRS-80, 
Tl-99/4, and the Apple II and the 
Apple I I  Plus microcomputers. 
The catalog features professional. 
educational, and business soft
ware at discounts of up to 30% . 
Medical and dental office-man
agement systems a re a lso a va il
able. For your free copy, request 
catalog n umber 47B, from Cre
ative Discount Software, 2 5 6  S 
Robertson, Suite 2 1 56,  Beverly 
Hills CA 902 I I ,  (800) 824-7888; 
in Alaska and Hawa ii ,  (800) 
824-79 I 9; in Ca liforn ia, (800) 
852-7 7 7 7 .  Ask for operator 83 I .  
Circle 505 o n  i n q u i ry card. 

S upercap 
Series Catalog 

NEC Electron's Supercap cata
log includes specifications, dimen
sions, a pplications, d ischarge 
characteristics, and lists of  fea
tures for high-capacitance Super
cap memory-backup devices. The 
Supercaps supply capacitances of 
up to I F [yes, one farad . . .  RSS]. 

PUBLICATIONS 
Inside BASIC Games 

I n s i d e  BASIC G a m es, by 
Richard Mateosian,  uses games as 
a framework for teaching BASIC 
programming.  Eight games, rang
ing from simple arithmetic to com
plex matching games, are de
scribed and analyzed so that 
readers can learn how to design 
their own programs, as well as 
play the game. The games are 
written for most microcomputers. 
Inside BASIC Games is a Sybex 
publication, and it costs s 1 3 . 9 5 .  
Contact Sybex I n c  2344 6th St. 
B e r k e l ey CA 9 4  7 I 0, ( 4 1 5 ) 
848-823 3 .  
Circle 504 o n  i nquiry card. 

Solutions 
from Serendipity 

Serendipity Software Solu
tions features commercia l-appli
cation software packages de
s i g n e d  f o r  Z 8 0  a n d  
8 080/808 5 - b a sed m i c ro c o m 
puters operating under CP/M. 
Among the products featured in 
the catalog are general-ledger ac
counting, commercial accounts 
receivable and payable, payroll, 
inventory control for retailers and 
man ufacturers, and professional 
cl ient bil l ing. There is a s I han
dling charge for the catalog. Con
tact Serendipity Systems Inc 225 
E l m i r a  R d ,  I t h a c a  N Y  
I 4850, (607) 2 7 7-4889.  

C i rcle 506 o n  inquiry card. 

They feature a slow rate of dis
charge and can provide very low 
currents for approximately one 
week. The catalog is free from the 
Product Marketing Manager for 
Ca pacitors, NEC Electron Inc 
252 Humboldt Ct. Sunnyvale CA 
94086, (408) 745-6520.  

C ircle 507 on inqu iry card. 

Optoelectronics and 
Fiber-Optics Manual 

A 286-page optoelectronics 
and fiber-optics data manual  has 
been published by Motorola Semi
conductor Products Inc.  The 
manual  provides device data 
sheets, selector guides, cross-ref
erences, and applications infor
mation . The manual  includes gal
l iu m-arsenide infrared emitters, sil
icon detectors, opto-coupler/isola
tors, the fa mily of opto-triac driv
ers, and Motorola 's SCR (si l icon
controlled rectifier) couplers. 

The manual 's  fiber-optic sec
tion is intended principa lly to 
address fiber-optic comm unica
tions systems in the computer. in
dustria l controls, medica l elec
tronics, consumer, and automo
tive applications .  

The data book, Mototola Op
toelectronics Device Data, costs 
5 3 . 2 5 .  It is  a va i la b le from 
Motorola Semiconductor Prod
ucts Inc. POB 209 I 2, Phoenix AZ 
85036,  (602) 244-4306 . 

Circle 508 on i n q u i ry card. 
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Two New Products 
from Commodore 

Ozz-The Information Wizard 
lets users design data-manage
ment and retrieval systems. Ozz 
was created for the Commodore 
CBM 8032 m icrocomputer. The 
program a l lows users to set up 
formats, store information, per
form calculations . and global 
searches, design forms and docu
ments, analyze information, and 
access files. 

Wordcraft 80 is a word-pro
cessing program designed for the 
803 2 system. Wordcraft 80 offers 
variable page layouts of up to 
I I 7 characters by 98 lines; screen 

display of finished-format docu
ments; tabs, indentations, deci
mal tabs, columns; a utomatic 
centering and right-margin justifi
cation; automa tic pagination, 
headers, and trailers; deletion and 
insertion of text; transfer of text 
from one page to another; merg
ing of form letters with name/
address files; handling of single 
sheets or continuous-form paper; 
sub- and superscripts; and auto
matic underl ining and embolden
ing of text. 

For more information on both 
products, contact Commodore 
B usiness Ma chines Inc 950 
Rittenhouse Rd,  Norristown PA 
1 9403, (2 1 5) 666-7950. 

Circle 509 on inquiry card. 

Atari Graphic Editor 
Plot & Draw is a cassette-based 

graphics-generation and editing 
package that creates graphics in 
three colors plus a background. 
Video drawings can be created 
a nd saved on cassette. It requires 
an Atari computer with 8 K bytes 
of programmble memory and a 
joystick. The price is S 1 8  from 
Mosaic Electronics, POB 748, 
Oregon City OR 9 7045 . 

Circle 5 1 0  on inquiry card. 
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What's Neww7 
SOFTWARE 

The Voice 
The Voice gives the Apple I I  or 

the Apple II Plus the power of 
speech.  The Voice's built-in voca
bulary allows expression of many 
combinations of phrases, or the 
user ca n enter his own vocabu
lary and make the 48 K-byte 
Apple say anything. Floppy disks 
store up to 80 words or phrases 
that can later be sorted for quick 
reference. The Voice al lows any 
BASIC program to speak by using 
PRINT statements. The price is 
$ 39.95,  from Muse Software, 330 
N Charles St, Baltimore MD 
2 1 20 1 ' (30 1 )  659-72 1 2 . 

Circle 5 1 1  on inqu i ry card. 

FORTH-79 for the Apple 
MicroMotion's FORTH-79 con

fo rms to t h e  I n te rn a t io n a l  
FORTH-79 standard .  It is su ited 
for data acqu isition, process con
trol, animation, and video games. 

FORTH - 7 9  comes with a 
screen editor and macroassem
bler, and vocabularies for strings, 
double-precision integers, low
resolution graphics, and modem 
communications. The operating 
system al lows for multiple disk 
drives and is I 3- or 1 6-sector disk 
compatible. It runs on a 48 K-byte 
Apple II or Apple II P lus .  
FORTH-79 can be obtained for 
5 89.95 from MicroMotion 1 2077 
Wilsh ire Blvd, Su ite 506,  Los 
A n g e l e s  CA 9 002 5 ,  ( 2 1 3 ) 
82 1 -4340. 

Circ le 512 on inqu i ry card. 

TFORTH 
TFORTH is a fig- (FORTH 

Interest G roup) standard version 
of FORTH, extended for the 
TRS-80. It contains an operating 
system, assembler, text editor, 
f l o a t i n g - p o i n t  m a t h e m a t i c s  
package,  l/0 ( i n p u t/o utput) 
package, graph ics l inks into 

A Stellar Trek 
This high-resolution color ver

sion of the Star Trek game runs on 
the Apple I I .  Three different 
Kl ingon opponents a n d  the 
Romulan Star Empire are pitted 
against the user. Users have 
many command prerogatives, in
cluding movement throughout 
the galaxy, use of starship wea
ponry, maintenance of energy 
reserves, repair of dama ge, and 
more. A Stellar Trek requires 48 K 
bytes of memory and Applesoft 
BASIC in ROM (read-only mem
ory) . The price is $ 24 . 9 5  on flop

PY disk. Contact Rainbow Com
puting, 9 7 1 9  Reseda Blvd, North
ridge CA 9 1 324,  (2 1 3) 349-5560. 

Circle 513 on  inqu i ry card. 

Combine Hard Disks 
and the TRS-80 

HDOS-2 is a hard-disk opera
ting system designed to be used 
with TRSDOS 1 . 2 on the TRS-80 
Model I I .  The advantage of this 
software is that it a llows a Corvus 
hard-disk drive to be interfaced 
with existing software with only 
minor changes to the programs. 
HDOS-2 requires I K bytes of 
memory and a llows use of multi
ple drives. The system costs S 1 25 .  
Contact Computer Program As
sociates, 1 50 7 6  Beltway Dr, 
Da llas TX 75234,  ( 2 1 4) 23 3-2039 .  

Circle 5 1 4  on inquiry card. 

TRS-80 BASIC, and a phoneme 
assembler to support voice syn
thesizers. TFORTH is supplied on 
5-inch floppy disks for S 1 30. Con
tact Advanced Technology Cor
poration, 1 6 1 7  Euclid Ave, Knox
ville TN 3 7 9 2 1 ,  (6 1 5) 525- 1 632 . 

Circle 5 1 5  on inquiry card. 



PRINTERS p ......_.···.
·
· . ·

. 

. 1 50 cps bidirectional-9x9 dot matrix, qu ietized 
r_. -�� case, 1 36 col, vertical form control and many ........ .... · ·····s-i:jp ·· other funct1ons $ 

· Qdntex \o .' the��!��r\���������o:n��s 
ratio availabl� 1 95 

RS-232 serial to 1 9 ,200 baud 
supporting X-ON, X-OFF or Current Loop - add $40 

Only "H' Teletype 40, 300 LPM-typewriter quality, RS- from S2495 
232 interlace. This q uality printer is available in many . 

configurations including forms access, qu ietized case, etc. 
Teletype 43 from S995 
NEC Spinwriter-55 cps, bidirectional, letter quality 

R.O./tractors $2540 KSR/tractors 
DIABLO 630-40 cps, bidirectional, daisy wheel, ploVgraph 
C. ITOH Starwriter, 25 cps, daisy wheel 
C. ITOH Starwriter, 45 cps, daisy wheel 
EPSON MX-BO, 80 cps, 9x9 dot matrix 
ANAOEX 9500/9501 , up to 200 cps, high resolution dot 
OKIDATA Micro line BO, 80 cps, 9x7 dot matrix 

Microline B2, bidirectional, friction/pin feed 
Microline B3, bidirectional, 1 20 cps, uses 1 5" paper 

Tl-81 0, 1 50 cps, Basic 
Package-Compressed print, vertical form control 

CENTRONICS 704-9,1 80 cps, 9x9 dot matrix, 1 32 col, RS-232 
704-1 1 , 1 80 cps, 9x9 dot matrix, 1 32 col, parallel 
730,1 00 cps, 7x7 dot matrix, same as R .S .  LPII 
737,80 cps, nx9 dot matrix, same as R.S.  LPIV 

proportional spacing 
OEC LA-34 

S-1 00 SPECIALTIES 

S2795 
S2270 
S1575 
S1849 
S545 

S1349 
S525 
S625 
S995 

S1695 
S1B30 
S1595 
$1695 
S660 
$849 

S10B5 

IE California These high quality, reliable products have made CCS 'iii Computer defacto industry standard for S-1 00 products Systems Assembled and tested: list only 
2200 H .D .  Mainframe, 20 a. P.S . ,  1 2  slot MB $434 $399 
2065C 64K dynamic RAM/Bank Select $720 S580 
2B10A Z-80 CPU, serial port, ROM monitor $310 S259 
2422A Floppy Cont, CP/M 2.2 ,  ROM monitor $425 $;J45 

--� CB2 Z-BO CPU $344 S295 ;;111 2P + 2S 1/0 interface S290 S249 
We can supply the full S-1 00 and Apple lines of CCS, SSM, NNC, MORROW 
DELTA, f'lORTHSTAR and GODBOUT at similar savings. 

TERMINALS 
TELEVIDEO 912 C $950 

920 c S1 030 
950 

SOROC 10 1 20 S995 
10 140 $1395 

INTERTUBE Ill or EMULATOR (multi-terminal) 
DEC VT-100 S2050 
Similar savings for our HAZEL TINE and LEAR SIEGLER lines 

$725 
S7B9 
Scali 
S729 

S1149 
Scali 

S1 575 

5114" DISK DRIVE SALE 
MPI B-51 40 track, 1 02K Byte drives. These drives come complete with 

enclosure and power supply. They can be mixed with each other and 
Radio Shack® drives on the same cable. 90 day warranty. 

ONLY $31 4 
8" DISK DRIVE SALE 
8" SHUGART SAB01 R 
Premium double sided drives: B" SHUGAflT SA851 R 

OUME DATATRACK B 

Enclosure, power supply for 2 8" drives (horizontal) A& T 
NNC industrial grade enclosure for 2 drives with P.S. 
POWER 1 ,  power supply for 2 8" drives 
MORROW Discus 20 + CP/M® 

Discus 2 + 2 + CP/M® 

S425 
Si25 

2 for S1 1 !0  
S650 

2 for S1250 
S299 
S415 
S135 
S963 

$1259 

HARD OISK S PECIALS List only 
CORVUS 10MB ani! controller $5350 Scali 

20MB and controller Scali 
Constellation Network Multiplexer S750 Scali 
Mirror Video Tape Disk Backup S790 Scali 

MORROW 29MB+ controller+ CP/M 2.2® $4995 $3995 
CAMEO cartridge drive controller S1500 S1275 

controller, CDt Hawk D rive (5 fix, 5 rem) S6995 S5995 
controller, Western Dynex (5 fix, 5 rem) S5995 S5099 

We carry the full line of KONAN disk and tape controllers and subsystems. 

FU LLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples .of the fully assembled and tested business 

and scientific computer systems which we offer. All include CP/M 2.2, 
64K bytes dynamic RAM, Z-80A 4rrih CPU. We offer a full line of quality, 
tested software. 

CCS 2210A w/floppy controller, 1 serial port 
CCS 300-1A w/1 .2MB floppy drives, 2 serial, 2 parallel ports 
CCS 400-1A w/1 OMB hard disc, 2 serial, 2 parallel ports 
Optional CP/M for CCS 300, 400 (OASIS available) 
NNC BO w/1 MB floppy drives, 2 serial, 3 parallel ports 
NNC BOW w/.5MB floppy, 8.4MB hard disc: (OASIS optional) 
ALTOS single and multi-user systems 
MORROW Decision 1 ,  MICROSOFT basic, UNIX 

PERSONAL COMPUTERS 

S1849 
$4849 
S6999 
S150 

$37!19 
$6&93 
Scali 
Scali 

APF Imagination Machine, basic, color, sound, tape, etc. $399 
ATARI 400 S512 

BOO with 1 6K RAM S895 

LOOK HERE!  
NNC 2 board set Z-BOA CPU , CP/M 2.2, floppy disc controller 

2 serial, 3 parallel ports, PROM, 1/0 cable 
SUPERBRAIN 
OSBORNE book-keeping programs (unaltered, require C-BASIC 2) 

includes comprehensive documentation 

S7&5 
Scali 

General Ledger, Payroll ,  Account Rec./Payable each $99 

TCS business software GIL, Payroll, AIR, AlP 
all three S258 

eac" S150 
all four sseo 

ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL I I  

D EA L E R a n d  I N T E R N AT I O N A L I N Q U I R I ES WE LCO M E  

WASH INGTON COM PUTER SERVICES 
a n  affiliate of ({( WA SHlNGTON \\\ est. 1 9 1 2  EC.ECTRCC COMPANY Ill 

C USTOM COMPUTER ROOM WIRING SINCE t 960 

97 Spring Street 
New York, N.V. 1 001 2  

Hours: SAM-5:30PM (EST) Mon.-Fri. 

TO ORDER: CALL.OPERATOR FOR OUR 
NEW TOJ_L-FREE NUMBER.  In N .Y.  State and 
for technical information ca l l 1 -(21 2) 226-21 21 

For fast delivery, send certified checks. money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices . Prices include 2% 
cash discount. N .Y. residents add sales tax. 
Radio Shack® is a trademark of the Tandy Corp. •liiillliii• Giiliiiiilil 
CP/M® is a trademark of Digital Research ' vr , � 
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Link the TRS-80 
with Other Systems 

The Super-Host program a llows 
a ny type of system to communi
cate with the TRS-80 Model I 
microcomputer. The program will 
configure itself to run under 
TRSDOS, N EWDOS 2 .  1 ,  o r  
NEWDOS-80. I t  keeps track of 
the date and time, even after re
boot or system resets. One func
tion of the program protects the 
user's own and a ny foreign sys
tem from u nwa nted control 
codes. Another feature a llows 
users to customize transmissions 
to conform to other systems' 
standards and block out char
acters that m ight affect those 
systems. 

Super-Host is a menu-driven 
program, so users can set up all  
system parameters. Other fea
tures are its lowercase driver, up
percase lock for incoming data, 
and independent uppercase lock 
on outgoing data . It has user-pro
gra mmable n ulls and line feed. 
TRS-80 computers with a printer 
can be progra mmed to ma intain 
a printed record of callers who 
have accessed the system . 

Super-Host is ava ilable for 
5 29 .95  from Programs Unlimited, 
POB 265,  Jericho NY 1 1 753,  
( 5 1 6) 99 7-8668. 

Circle 5 1 6  on inqu i ry card. 

FORTH for Atari 
This FORTH system for the 

Atari 400 and 800 computers re
quires a minimum of 1 6  K bytes of 
programmable memory. The disk
based system has a screen editor 
and the capabil ity to review and 
modify disk contents. Included 
with the program package is dic
tionary documentation and a cus
tomization guide. The system 
costs s 50.  For further informa
tion, contact Pink Noise Studios, 
1 4 1 I Center St. Oakland CA 
94607, (4 1 5) 465- 1 2 1 2 . 

Circle 5 1 7  on inqu iry card. 
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What's NeW7 
SOFTWARE 

Softstuff 
Software from Heath 

heathkit digital 
CCtllpUtet 

systems 

Heath's utility and applications 
programs in the Softstuff l ine in
clude the General Ledger I I  on a 
floppy disk for use with the HDOS 
operating system or Heath's ver
sion of the CP/M operating sys
tem. The price for the program is 
S 1 24 .95 .  The Small Business In-

Software 
for Law Offices 

Law- 1 is a time-management 
and bill ing system for the legal 
professional .  It features system 
and program security, client/mat
ter and attorney reporting, ac
counts-receivable ledgers, ageing 
analysis, pre-bill ing worksheets, 
invoicing, and a utomatic file 
backup, and it performs other
tha n-standard inqu iries. 

Law- I is written in CBASIC for 
CP/M-based systems. It comprises 
38 applications packages. The 
system is parameter driven and 
can support floppy- and hard-disk 
configurat ions .  Different ter
minals are supported. A demon
stration package is available for 
S 7 5 ,  and the single-user package 
price is 5 800. For further informa
tion, contact Microcon Inc, POB 
805, Amherst NH 0303 1 ,  (603) 
6 73-0230. 

Circle 519 on inqu i ry card. 

ventory program for HDOS sys
tems is 5 6 9 . 9 5 .  The CBASIC lan
gua ge, a disk-based, noninterac
tive language with pseudocode 
compiler and run-time interpreter 
for CP/M systems is priced at 
S 1 1 0. The BDS C compiler in
cludes a l inking loader, a library 
conta ining file 110 ( input/output) 
and floating-point functions, and 
a library manager. The C compiler 
runs on CP/M systems and is 
priced at  S 1 1 9 . 9 5 .  

The Softstuff product l ine also 
offers the M icrosoft MACR0-80 
package, a ful l-screen editor, a 
sort program, and a network sys
tem .  For more information on 
Softstuff programs, contact Heath 
Company, Department 3 50-6 70, 
Benton Harbor Ml  49022,  (6 1 6) 
982-3 2 1 0. 

Circle 5 1 8  on inqu iry card. 

Learn Trigonometry 
on the Compucolor I I  
Using a circula r functions ap

proach to trigonometry, these 
teaching programs provide ex
periences with radian measure, 
s i n e  fu n c t i o n  deve lopment 
graphing the sums of  functions, 
drill with identities, and pola r 
graphs. All programs encourage 
the user to explore functions 
under computer gu idance, to re
cognize identities, and to notice 
patterns. Program listings are in
cluded, so users can create addi
tional variations and drills. This 
disk for the Compucolor or lnte
color computers requires a 64- by 
3 2-character screen with 1 2 7 by 
1 2 7  color blocks in low- and 
high-resolution gra ph ics. It is 
avai lable for 5 29 .95  from Metra 
Instruments Inc, 2056 Bering Dr, 
Sa n Jose CA 9 5 1 3 1 .  (408) 
2 97-8530.  

Circle 520 on inqu i ry card. 



-,t # '-appla®computar 
Sales and Service 

APPLE Ill OPTION A: . . . . . . . . . . . . . . . . . . . . . . . . .  3850 
APPLE /// 96K 
I nformat ion Analyst Package 
1 2 "  B/W Monitor 

APPLE Ill O PTION B: . . . . . . . . . . . . . . . . . . . . . . . . . 4350 
SAME AS OPTION A PLUS: 
DISK II for APPLE /// 

APPLE Ill OPTION C: . . . . . . . . . . . . . . . . . . . . . . . . .  4800 
SAME AS OPTION A PLUS: 
DISK II FOR APPLE /// 
SI LENTYPE Thermal Pr inter 

APPLE HARDWARE 
Paral le l  Printer I n terface Card . . . . . . . . . . . . . . . . . .  160 
Commun ications Card . . . . . . . . . . . . . . . . . . . . . . . .  195 
H igh Speed Serial In terface . . . . . . . . . . . . . . . . . . . .  1 75 
Pascal Language System . . . . . . . . . . . . . . . . . . . . . .  425 
Centronics Pri nter I n terface . . . . . . • . . . . . . . . . . . . .  1 85 
Applesoft Fi rmware Card . . . . . . . . . . . . . . . . . • . . . .  1 60 
I nteger F i rmware Card . . . . . . . . . . . . . . . . . . . . . . . .  160 
Disk )[ with Control ler DOS 3.3 . . . . . . . . . . . . . . . . . .  529 
Disk ][ on ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475 
Graph ics Tablet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625 

OTHER HARDWARE 
All Music Synthesizer (3 Voice) . . . . . . . . . . . . . . . . .  245 
9 voice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 
ABT Numeric Keypad . . . . . . . . . . . . . . . . . . . . . . . . .  1 19 
Micromodem ][ . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  295 
Apple Clock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 
Rom Plus with Keyboard Fi lter . . . . . . . . . . . . . . . . . .  1 75 
ln t roi/X·10 System . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 
Romwriter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50 
Double Vision 80 x 24 Video Interface . . . . . . . . . . . . 295 
CCS Arithmetic Processor . . . . . . . . . . . . . . . . . . . . .  399 
CCS Paral le l  I nterface . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9  
1 6K Ram Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195 
M icroworks DS-65 D ig isector . . . . . . . . . . . . . . . . . . .  339 
SVA 8 i nch Disk Contro l ler . . . . . . . . . . . . . . .  : . . . . .  335 
Sup·R·Mod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
CCS Synchronous Serial I nterface . . . . . . . . . . . . . .  1 59 
CCS Asynchronous Serial I n terface . . . . . . . . . . . . .  159 
Corvus 10 Meg. Hard Disk . . . . . . . . . . . . . . . . . . . . .  4395 
Corvus Conste l lat ion . . . . . . . . . . . . . . . . . . . . . . . . . .  595 

MISCELLANEOUSISUPPLIES 
16K  RAM (200·250 NS) . . . . . . . . . . . . . . . . . . . . . . . . . .  49 
Verbat ium Datal ife Diskette (Box of 1 0) . . . . . . . . . . .  30 
Dysan Diskettes (Box of 5) . . . . . . . . . . . . . . . . . . . . . .  22 
Apple Diskettes (Box of 1 0) . . . . . . . . . . . . . . . . . . . . . .  45 
Verbat im  D iskette Boxes (Holds 50 Disks) . . . . . . . . .  1 8  
S i lentype Paper (�ox of 1 0  ro l l s) . . . . . . . . . . . . . . . . . .  40 

MONITORSIDISPLA YS 
Leedex Video 1 00 1 2 "  . . . . . . . . . . . . . . . . . . . . . . . . .  1 40 
Sanyo 9 "  Mon itor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 95 
KG·12C Green Phos. Mon itor . . . . . . . . . . . . . . . . . . .  275 
Sanyo 1 2 "  Green Phosphor. Mon itor . . . . . . . . . . . . .  275 
NEG 1 2 "  Green Phosphor. Mon itor . . . . . . . . . . . . . .  275 
Sanyo 1 2 "  B/W Mon itor . . . . . . . . . . . . . . . . . . . . . . . .  250 

PRINTERS 
Apple Silentype with Interface . . . . . . . . . . . . . . . . . .  525 
I DS 445 (Paper Tiger) with Graphics . . . . . . . . . . . . . .  795 
I DS 460 with Graphics . . . . . . . . . . . . . . . . . . . . . . . .  1 199 
I DS 560 with Graphics 1 0) . . . . . . . . . . . . .  · . . . . . . . . 1695 
Centronics 737 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895 
NEG Spinwriter (RO, Serial) . . . . . . . . . . . . . . . . . . .  2650 

:SOFTWARE 
The Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525 
Apple Post (Mai l ing List Program) . . . . . . . . . . . . . . . .  40 
Easywriter Professional  System . . . . . . . . . . . . . . . .  1 95 
Apple Pie 2.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 
DB Master Data M an agement . . . . . . . . . . . . . . . . . .  1 50 
The Cashier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 10  
App le  Writer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 25 
CCA Data Management System . . . . . . .  · . . . . . . . . . . .  90 
Full Screen Mapping for CCA OMS . . . . . . . . . . . . . . .  59 
Pascal I nteractive Termina l  Software (PITS) . . . . . . .  29 
Basic I nteractive Term i na l  Software (BITS) . . . . . . . .  29 
Data Captu re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
Data Factory OMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
Apple Plot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
Apple Pi lot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 20 
Magic Wand Word Processor (Needs Z-80 Soft card) 345 
Dow Jones Portfo l io  Eva luator . . . . . . . . . . . . . . . . . . .  45 
Fortran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 40 

ORDERING I N FORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2 % .  AE credit card service charge of 
5%. Mail order may send charge card number (include expiration date), cashier's check, money order or personal check (allow 1 0  business days to c lear.) Please include a telephone 
number with all orders. Foreign orders (excluding Mil itary PO's) add 10% for shipping. All  funds must be in U.S. dollars (letters of  credit permitted). Shipping, Handling and in· 
surance In U.S. add 3% (minimum $4.00). California residents add 6 %  sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for 
written quotation). Al l  equipment is subject to price change and avai lability. Equipment Is new and complete with the man ufacturer warranty. We do not guarantee merchantibil ity 
of products sold. Al l  returned equipment Is subject to a 1 5 %  restocking fee. We ship most orders within 2 days. 
WE ARE A MEMBER O F  THE CHAMBER O F  COMMERCE. . RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER P RICES. 

Circle 89 on inquiry card. 

PLEASE SEND ORDERS TO: 
COM PUTER STOP, 2545 W. 237 St., TORRANCE, C/, 90505 
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_ What's Neww7 · 

Memory-Mapped 
S- 1 00 Video Board 

The VB3 is a memory-mapped 
board with a video-display sys
tem for S- 1 00 computers. The dis
play can be programmed for up 
to forty-eight SO-character lines 
featuring upper- and lowercase 
letters with true descenders. The 
VB3 features user-programmable 
fonts. low intensity, reverse and 
inverted video, and added print 
functions such as underscore. 
strike-through. thin l ine. or dot 
graphics. While the VB3 is mem
ory mapped, it occupies memory
address space only when ac
tivated. 

Software for the VB3 includes a 
CP/M-compatible driver routine 
a nd a terminal-simulator routine. 
Software controller timing, top 
and bottom margins, horizontal 
position. one level of gray. bl ink
ing and bla nk-out chara cter and 
cursor features are offered. The 
VB3 video board costs $ 6 5 4 .  

F o r  further information. con
tact SSM M icrocomputer Products 
Inc. 2 1 90 Paragon Dr, San Jose 
CA 95 1 3 1 .  (408) 946-7 400. 
Circle 522 on inquiry card. 
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SYSTEMS 

HP-83 from 
Hewlett-Packard 

The HP-83 microcomputer is 
designed for business and tech
n ical professionals. The H P-83 is 
identica l to Hewlett-Pa ckard's  
HP-85 except that i t  does not 
have a built-in tape-cartridge 
drive and thermal printer. The 
HP-83 has a high-resolution video 
d isplay, keyboa rd.  enha nced 
BASIC. and graphics capabilities. 
F loppy-disk drives and printers 
can be interfaced to the unit. A 
data-base system. graphics soft
ware. a commun ications pro
gram. and a graphics digitizing 
tablet are some of the software 
and peripheral packages devel-

MTSOO System 
The MT500 microcomputer 

provides data- and word-pro
cessing capabil ities for business 
and scientific applications. The 
M T500 featu res a video display, a 
ZBOA m icroprocessor. the CP/M 
operating system, 64 K bytes of 
pro g ra m m a b le memory, two 
5 00 K-byte 5- inch floppy-disk 
drives, and a keyboard. Printers 
and modems can be attached. 
The MT500 has a suggested price 
of less than $ 6000. For deta ils, 
contact M a a tra Corporation. 
1 83 5  W Shryer Ave, Roseville MN 
5 5 1 1 3 , (6 1 2) 63 1 -3 5 5 5 .  

Circle 521 o n  inqu i ry card. 

oped for the machine. The HP-83 
has a list price of S 2250. For more 
information, contact Inq uiries 
Ma na ger. Hewlett-Packard Com
pany. 1 507 Page Mill Rd. Palo 
Alto CA 94304, (4 1 5 ) 8 5 7- 1 50 1 . 

Circle 523 on inquiry card. 

Where Do New PrOducts- Items· Come From? 
. The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 

· in our judgment the information might be of interesvo the personal computing ex
perimenters and homebrewers who read BYTE, we print it in some form. We 

·openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, · 
subject to occasional priority modifications. While we would not knowingly print 
untrue or Inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 



WE WILL NOT BE UNDERSOL.D 
DISK DRIVES FOR TRS·80* Model I 

CCI·100 TEAC 5 % ", 40 Track (102K) $31 4 
CCI-1 00 MPI 5'/• " ,  40 Track (102K) $319 
CCI-280 5% ", 80 Track (204K) $429 

ADD·ON DRIVES FOR ZENITH Z-89 
CCI-189 5% ", 40 Track (102K) $394 
CCI·289 5% ", 80 Track (204K) $499 
Z·87 Dual 5 % "  system $995 

External card edge and power supply incl uded. 90 day warranty/one 
year on power supply. 

RAW DRIVES 8" SHUGART 801 R  $425 
5 % "  M PI ,  TEAC or TAN DOM $ CALL POWER SUPPLI ES $ CALL 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 
DISCUS 2 + 2 1 DRIVE $1 259 
DISCUS Hard Disk M26 $3990 

DEl CARTRIDGE TAPE BACK-UP 

2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 

N EC Spinwriier PRINTERS 
Letter Qua l i ty H igh  Speed Printer 
R.O. 
R.O. with tractor feed 
KSR with tractor feed 

C.ITOH Starwriter $1695 
EPSON MX-80 $479 
PAPER TIGER 
IDS 445 Graphics & 2K buffer 
IDS 460 Graphics & 2k buffer 
I DS 560 Graph ics 
ANADEX DP-8000 $849 
OKIDATA 
Microline 80 Frict ion & p in  feed 
Microline 80 Frict ion, and p in  & tractor feed 
Microline 82 Frict ion & p in  feed feed 
Microline 83 120 cps, uses up to 15" paper 
CENTRONICS 730 $ 595 737 $ 749 
Tl-810 

Starwriter I I  
MX-70 

DP-9500/01 

779 

TRS-80* software, compressed pr int & vert. form contro l  

$2395 
$2595 
$2895 

$1 895 
$ 399 

$ 699 
$1 050 
$1 450 ' 
$1 345 

$ 420 
$ 520 
$ 620 
$ 849 
$ 969 

$1 865 
For your hard d isk. With either S-100 control card 
or piggy back board for single board Z-80 computers. $2995 16K RAM KITS , 2 tor S56 $30 

DISKETTES - Box of 10 with plastic library case 
5'14'' Scotch $35 Maxell $40 BASF/Verbatim $27.95 

$36.00 
$19.00 

8" Scotch $50 Maxell $55 BASF/Verbatim 
PLASTIC CASE-Holds 50 5 % "  diskettes 
SCOTCH H EAD CLEANING DISKETTE 
FLOPPY SAVER $11 .95 

COMPLETE SYSTEMS 
ARCHIVES 64K, 2-Drives, 77 Track 
ALTOS ACS8000 Series 
TRS·BO* 11·64K $3499 
TRS·80* Expansion I nterface 
ZENITH 48K, a l i-in-one computer 
ZENITH Z-1 9  
TELEVIDEO 920C $ 748 
IBM 3101 Display Terminal  
ATARI 400 $ 479 
MATTEL I NTELLIVISION 
APPLE PERIPH ERALS 

MONITORS 
APF 
BELL & 
HOWELL 
LEEDEX 
SAN YO 
SAN YO 
SAN YO 
SAN YO 
ZENITH 

9" B & W TVM-10 

9" 8 & W BHD911  
12" B & W  $129 

9" 8 & W VM4509 
12"  B & W DM5012 
12" Green Screen DM5112 
13" Color DMC6013 
13"  Color 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee 
UN IVERSAL DATA SYSTEMS UDS-103 
D·CAT HARD W IRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 
D.C. HAYES MICRO-MODEM 

$25.00 
RINGS $6.95 

$5495 
$ CALL 

1 1 1·16K $ 899 
$ 299 
$2200 
$ 735 

950 $1 049 
$1 189 

800 $ 795 
$ 229 

$ CALL 

$120 

$220 
13" Color $369 

$155 
$226 
$238 
$416 
$349 

$125 
$179 
$189 
$229 
$329 

200 ns for TRS-80*, Apple I I ,  (specify): Jumpers $2.50 

S-100 CALIFORN IA COMPUTER SYSTEMS 

MAIN FRAME 
Z80 CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P + 2S 110 

Modei 2200A 
M odel  2810 
Model 2501 
Modei 2 1 1 6C 
Model 2032C 
Model 2065C 
Model 2422A 
Model 2520K 
Model 2718A 

$349 
$269 
$106 
$309 
$619 
$599 
$359 
$ 52 
$309 

APPLE ACCESSORIES AND SOFTWARE 
VISICALC 
DB MASTER 
Z·80 SOFTCARD 
VIDEX BOARD 
16K CARD 
APPLE JOYSTICK 
SUPER MOD 
CCS CARDS 

GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD & PRI NCESS 
SARGON 2 
HI·RES FOOTBALL 
MYSTERY HOUSE 

$1 20.00 
$1 59.00 
$269.00 
$259.00 
$1 69.00 
$ 49.00 
$ 29.00 
$ CALL 

$ 22.95 
$ 35.00 
$ 1 7.95 
$ 29.00 
$ 28.00 
$ 29.00 
$ 35.00 
$ 21 .00 

For fast del ivery, send certified checks, money orders or cal l  to arrange direct bank wire transfers. Personal or company checks requ i re two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP TO ORDER CALL TOLL FREE 1·800·343·6522 
TWX: 710·348·1796 Massachusetts Residents cal l  617/242·3361 

5 Dexter Row, Dept. B05M 
Charlestown, Massachusetts 02129 
Hours 10AM·6PM (EST) Mon.-Fri. (Sat. t i l l  5) 
Circle 1 04 on inquiry card. 

Technical I nformation call 61 7/242·3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademarkf" Digital  Research 



P LOWEST PRICES � an ON THE J.l 
Computers American 

Electron ics 
For Business, Learning and Entertainment 

a 
INCORPORATED lladiO lllaek 

as: :1 CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A& T. 
450 NSEC .......... $579.95, 200 NSEC ..........  $629.95 
1 6K RAM A&T. 
450 NSEC ........ $255.95, 200 N S EC ........ $285.95 
64K DYNAMIC A&T. 
200 NSEC ........................ ............. ... ...............  $548.95 
Z80 PROCESSOR A& T . . . . . . . . . . . . . . . . . . . ............. $259.00 
DISC CONTROLLER . . . . ...... .. . . . . . . . . . .. . . . . . . . . . . . . .  $339.95 

APPLE I E E E  INSTRUMENTATION INTERFACE 
KIT 7490. A & T .. ... ... .. . . ... . . . . .. . . . . . . . . . ...... . . . . . .  $275.00 

ARITHMETIC PROCESSOR FOR APPLE 781 1 A. 
A & T . . .. . . . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . . .. . . . . . . ... $342.80 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
771 OA. A & T ........................... . . . . . . . . . . . . .. . . . .. .... . $ 1 3 7 . 1 0  

APPLE SYNCHRONOUS SERIAL INTERFACE 
771 2A. A & T ........ ................. .................. . . . . .  $1 53.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSii1 
PB-1 2708 & 271 6 Programming Board with pro
visions for 4K or  8K EPROM. No external supplies 
required. Textool sockets. Kit . . . . . . . . ... ..... . ... . $1 43.00 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power -on/ rest Vector Jump Parallel 
port with status. Kit .... $1 46.00 PCBD ...... $31 .95 

VB-3 BOx24 VI D EO BOARD.  Graphics included. 
4 M H Z .  Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $379.95 
10-4 Two serial 1 1 0  ports with fu l l  handshaking 
20/60 rna cu rrent loop: Two parallel 1/0 ports. 
Kit ... . . . . . . . . . . ..... $ 1 68.00 PCBD ........... . . ...... $ 3 1 .95 

VB-IC 64 x 16 video board, upper lower case G reek 
composite and parallel video with software, S-100. 
Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 43.00 

CB-2 Z80 CPU BOARD. Kit . . . . . . . . .. . . . . . . . . . . . . .  $1 99.95 
AIO APPLE S E R IAL/ PARALLEL Kit  ..........  $ 1 44.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

TOLL FREE ORDER NUMBER 
800-531-7466 

Texas & Principal NUMBER 
512-581-2765 

Telex Number 767339 

(Wml'/;nc. WAMECO INC. 

MEM-3 3 2 K  STATIC R A M  2 1 1 4  24 bit 
addressing .................... ................................... . $36.95 
FDC-1 FLOPPY CONTROLLER BOARD wil l  drive 
shugart, pertek, remic p" & 8" drives u p  to 8 drives, 
on board PROM with power boot up, will operate 
with C P M '" (not included).  PCBD . . . . . . . . . . . . . .  $43.95 
FPB-1 Front Panel. I M SAI size, hex displays. Byte, 
or  instruction single step. PCBD . . . . . . . . . . ... . $48.50 

QM-1 2 MOTH ER BOARD, 1 3  slot ,  terminated, S-1 00 
board only . . . . . . . . . . . . . . . .  . . . . .. . . ....... . . .......... . ..... $39.95 
CPU-1 8080A Processor board S-1 00 with 8 level 
vector interrupt. PCBD . . ... . . . . . . . . . . ... . . . . . . . . . . . . . . .  $28.95 
RTC-1 Realtime clock board. Two independent in
terrupts. Software programmable. PCBD . . . ... . $25.95 

EPM-2 2708/27 1 6  1 6K/32K EPROM CAR D .  
P C B D  . . . . . . . . . . . . . . . . . .  . ........ . . .  . . . . . . . . . . . . . . .. . . . . . . . .  $28.95 
QM-9 MOTH ER BOARD. Short Version of QM-1 2. 
9 Slots. PCBD . ..... . ... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . $33.95 
MEM-1 8K x 8 RAM 21 02. 
Buffered PCBD .. . . . . . . . . . . .. ................................ .  $31 .95 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD . .. . . . . . .. .. . . . . .. . . . .. .... . . .. .. . . . . . . . . . . . . . . . . ... . . . . .. $28.95 
IOB-1 SER IAL AND PARALLEL I NTERFACE. 
2 parallel, one serial and cassette. 
PCBD . . . . . . . . ... . ...... . ... . . . . . . . .. . . . . ... . .. . . . . . . . .. . . . . . . . . . $28.95 
2708 . . . . . . . . . . . .  . $7.50 21 1 4 L  450 NSEC .. . . . . .  $4.99 
2716 . . . . . . . . . . . . .  $25.95 2 1 1 4L 200 NSEC .. . . . . .  $5.99 

(415) 728-91 21 

P. 0.  Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 

Circle 265 on inquiry card. 

Dept. B, 1117 Conway 
Mission ,  Texas 78572 

MAY SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards n o t  i n c l u d e d  on th is  offer) 

WAMEGO GPU-2. PCBD . . . . . . . . . . . .  $29.95 

Z80 PROCESSOR WITH M IKOS 

PARTS . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 9.95 

WAMEGO PGBD 
108-1 , CPU-1 . . . . . . . . . . . . . . . . . .  $24.95 EA. 
PTB-1 , RTC-1 . . . . . . . . . . . . . . . . .  $22.95 EA. 

MIKOS PARTS ASSORTMENT 
WITH WAMEGO AND CYBERGOM PGBDS 
MEM-3 less RAM ..... . . . . . ... . . . . . . . ...... ..................  $ 95.95 
With 2 1 1 4L-4 .................. . . .............................. $350.00 
With 2 1 1 4  L-2 ... ..................... . ............... . . . ... . . . .  $390.00 
CPU-1 with M I KOS #2 8080A CPU . . . . . . . . . . . . $99.95 
QM-12 with M I KOS # 4  13 slot mother 
board . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . . . . ... . . . . . . $ 1 1 0.95 
RTC-1 with M I KOS " 5  real t ime clock . . . . . . .  $65.95 
EPM-2 with M I KOS # 1 1  1 6-32K EPROMS 
less EPROMS . . . . . . . . . . . . . .. . . . . . . . . ... . . . . .. . . . . .. . . . . . . .  $65.95 
QM-9 with M I KOS # 1 2  9 slot mother 
board . . . . . .  . . . . . . . . ..... . . . . . . ..... . . . . . . .......... . .... . . .  $99 .95 
FPB-1 with M I KOS # 1 4  all parts 
for front panel ........ . ... . . .  . .................... . . . . . . .  $1 44.95 
M I KOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. K I TS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE K I T  LESS PARTS LISTED. ALL SOCK· 
ETS INCLUDED. 

LA R G E  S E LE C T I O N  O F  LS TTL AVA I LA B L E  
PU RCHASE $50.00 WORTH OF LS TTL A N D  G ET 
1 0% C RED IT TOWAR D A D D ITIONAL PURCHASES. PREPAID ORDERS ONLY. 
V I S A  or MASTERCHARGE. Send account number, interbank num
ber, expiration date and sign your order. Approx. postage will 

be added. Check or money order will be sent post paid in U.S. 

I f  you are not" a regular customer, please use charge, cashier's 

check or postal money order. Otherwise there will be a two· 

week delay for checks to clear. Calif. residents add 6% tax. 
M.oney back 30-clay guarantee. We cannot accept returned IC's 
that · have been soldered to. Prices subject to change without 
notice. $10 · minimum order. $1 .50 service charge on orders 
less than $1 0.00. 



TH E STAR MODEM 
From Livermore Data Systems 

RS232 MODEM 
I EEE  488 MODEM 
RS232 CCITT 
I EEE 488 CCITT 

SALE $ 1 35 
SALE $245 

$1 70 
$280 

STAR Modem is the price pertormance leader with a full 
2 YEAR FACTORY WARRANTY. 

WE CAR RY TH E BLACK APPLE 

[---�' "�'����r� 1� .apple! comp 
- ----- - --- --

EBS Business System for PET/CBM 
Extremely ccmprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, packing slips, mail labels, statements, 
bank deposit slips, and 1 7  reports. 

Paper-Mate Word Processor $29.95 
PET/CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes 
irHext commands, floating cursor, scrolling, etc. 

FLEX-FILE Data Base for C B M/PET $60 
Random file handling system with Report Writer and 
Mail Label Handler. By Michael Riley 

6502 7.45 1 0/6.95 50/6.55 1 00/6.1 5 
6502A 8.40 1 0/7.95 50/7.35 1 00/6.90 
6520 PIA 5.1 5  1 0/4.90 50/4.45 1 00/4.15 
6522 VIA 6.45 1 0/6.1 0 50/5.75 1 00/5.45 
6532 7.90 1 0/7.40 50/7.00 1 00/6.60 
2 1 1 4-L200 ns RAM 3.75 20/3.50 1 00/3.25 
271 6 EPROM (5 volt) 9.90 5/9.45 1 0/8.90 
TMS 2532 EPROM 23.50 
4 1 1 6-200 11 RAM 8 fer 29.00 
S-1 00 Wire Wrap 2.65 

CASSETTES - AGFA PE-61 1 PREMIUM 
High output, low noise, 5 screw housing, labels. 
C-10 1 0/5.65 50/25.00 1 00/48.00 
C-30 1 0/7.30 50/34.00 1 00/66.00 
All other lengths available. Write for price list. 

4 PART HARMONY MUSIC SYSTEM for PET 
Allows you to easily enter, display, edi� and play 4 part 
harmony music. I ncludes whole notes thru 64 ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL-4 M unit includes 0 loA converter 
and amplifier (add your own speaker). 
KL-4M Mule Bnnl wH� VM M Prqrara $59.90 

KM M M  Pascal for PET $75 
Subset of standard Pascal with true machine language 
translator for faster execution. 1 6K with tape or disk. 

EARL for PET (disk file based) $65 
Editor, Assembler, Relocater, Linker to generate relocat
able object code. 

fuiiFORTH+ for PET/CBM $65 
A full-featured FORTH with extensions conforming to Forth 
Interest Group standards. Includes assembler, string process
ing capabilities, disk virtual memory multiple dimensioned 
arrays, floating point and integer processing. 

•• . 
. 

commodore 1 

� 9/·· _ " CBM·PET SPECIALS / • 
� Up Ia $235 FREE 

'· 

� merchudlse with purchm of 
«: one of fallowing CBM·PET llemsl 

FREE 
8032 32K - 80 column CRT $1 795 235 
8050 Dual Disk Drive - 1 megabyte 1 795 235 
BN Full size graphics keyboard 795 75 
1 6K Business or Graphic Keyboard 995 1 50 
32K Business or Graphic Keyboard 1 295 205 
2040/4040 Dual Disk Drive - 340K 1 295 205 
2022 Tractor Feed Printer 795 I 00 
C2 N External Cassette Deck 95 1 2  
C B M  Voice Synthesizer 395 50 
Used CBM/PET Computers CALL 

____________ !�!Itf.!!� __ mH.!!UJ!!�-��------------
***EDUCATI ONAL D ISCOUNTS*** 
Bly 2 PET/CBII C111p1lm, recllll I FREE 

Word Pro 3+ 321<, disk, printer 250 
WordPro 4+ 8032, disk, printer 385 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI 1 70 
BPI General Ledger, AlP, AIR for PET/CBM 270 

EPROM Praara••r fer PET 72.00 
Programmers Toolkit - PET ROM Utilities 34.90 
2 Meter IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover for PET 6.90 
IEEE-Parallel Printer l ntertace for PET 1 1 0.00 
I EEE-RS232 Printer lntertace for PET 1 2 0.00 
The PET Revealed 1 7.00 
Library of PET Subroutines 1 7.00 

Source Hookup over 1 000 programs/services 88 

M I PLOT I ntelligent Plotter by Watanabe Instruments (Digiplot) 
SPECIAL 
$ 1 1 45 

Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified. Character gerr 
erator for alpha, numeric, and symbols. Characters can be 
rotated in 4 orientations, and can be 1 6  sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII intertace, 1 1  x 17 paper. 

SPECIALS 
EPSOM IIX-80 Prt1t1r 
EPSOM lll-70 Prt1t1r 
STARWRITER Daisy Wheel Printer 
Centronics 737 Printer 
NEG Spinwriter 
XYMEC HI-Q 1 000 Intell igent Daisy Wheel 
Leedex Video 1 00 1 2" Monitor 
ZENITH DATA SYSTEMS 

Z1 9 Video Terminal (factory assem.) 
zag with 48K (factory assern) 

SYM-1 
SYM BAS-1 BASIC or RAE-1/2 Assembler 
KTM-2/80 Synertek Video Board 
Seawell Motherboard - 4 K RAM 
Seawell 1 6 K  Static RAM - KIM, SYM, AIM 

Clll 
Cllll 

$1 500 
790 

2500 
2 1 50 

1 29 

735 
2 1 50 

209 
85 

349 
1 95 
320 

DISK 
SPECIALS II 

SCOTCH (3M) 5Y4' 1 0/2.90 50/2.80 1 00/2.70 
SCOTCH (3M) 8" 1 0/2.95 50/2.85 1 00/2.75 
Verbatim 5Y4' 1 0/2.45 50/2.40 1 00/2.35 

(add 1 .00 for 5Y4' Verbatim plastic storage box) 
Verbatim 8" Obi. Dens. 1 0/3.45 50/3.35 1 00/3.25 
BASF 5 W' soft 1 0/2.60 20/2.50 1 00/2.40 
BASF 8" soft 1 0/2.65 20/2.55 1 00/2.45 

Maxell D isks in stock - write for prices 
Diskette Storage Pages 1 0  for 3.95 
Disk Library Cases 8" - 2.85 5" - 2.1 5  

Jl ATARI 800 $777 .,.11'- All Atari Modules 20% OFF 

ATA RI EDUCATI O NAL PLAN Write lor deUIIa. 

A P Products 1 5% OFF �� 
A P Hobby-Biox 1 5% OFF 
ALL BOOK and SOFTWARE PRICES D ISCOUNTED 

The 8086 Book (Osborne) 1 4.00 
ZBOOO Assembly Language Programming I 6.90 
PET Personal Computer Guide (Osborne) 1 2.75 
PET and the I EEE-488 Bus (Osborne) 1 3.60 
6502 Assembly Language (Osborne) 1 4.45 
Programming the 6502 (laks) 1 0.45 
6502 Applications Book (laks) 1 0.45 
6502 Software Cookbook (Scelbij 9.45 
CP/M Handbook (w/ M P/M) Zaks 1 1 .85 
Practical BASIC Programs (Osborne) 1 3.60 
Some Common BASIC Programs (Osborne) 1 2.75 

WRITE FOR CATALOG. 
1 1 5  E .  Stump Road A 8 CompUterS Add S t 25 per order tor shlppmg We pay balance ot UPS surtacecharges 
Montgomeryvil le, PA 1 8936 21 5·699·5826 on all prepa1d orders Pnces listed are on cash d1scount bas1s Regular 

pnces sl1ghtly h1gher 
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Circle 439 on inquiry card. 

\liZ Tech DMM 3Vz
Digit LCD Readout 

Model WD 747 $7995 

Model 260·7 

Is ® Yes ! We supply IMSAI compatible products . . .  
======�' . 

NOTE: "Original" I MSAI parts were purchased at t he closing business sale of I MSAI Manufacturing Corp. 

WW Compo nents also d istributes S-1 00 buss I MSAI compatible parts and boards. As suppl ies of "original" 
parts are exhausted, WW reserves the r ight to supply equivalent compatible parts not made by I MSA I .  Al l  
items l isted as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty .  

1-8080 S-1 00 
ENCLOSU R E  
Sheet Metal Kit 

MPU-B SBC 
8085 CPU 

PS-280 
Power Supply 
Parts Kit: 

1 -801 5 Complete 
System w/MPU-B 

CP/M ® 2.2 
for I MSAI 

T H E  O R I G I NA L  IMSA I :  Mainframe with b lue cover, cardguides and hardware 
spaced for PS-280 Power Supply, up  to 22 slot motherboard. 

Kit of all metal parts and hardware w/docs $1 1 5.00 
Thinker Toys Wunder8uss20 for above w/o conn. $79.00 

Complete 8085 based CPU including:  serial RS-232 port, paral le l  i /O port 
3 M H z  operation, 256 bytes memory, R O M  monitor, 3 timers, and more. 

Assembled & Tested $250.00 
Mou nts in the 1 -8080 enclosure, suppl ies +8V @ 28A, +/- 1 6V @ 3A, kit includes 

boar( transformer, documentation,  and all components. 
KIT $95.50 

The complete 8085 system, incl udes M P U -8,  RAM I l l ,  1 0  slot terminated mother
board, PS-280,  and jump start front panel. A complete 64K system !  

Assembled & Tested $1 250.00 

N OW AVAI LAB LE - CP/M for the I MSAI fl oppy disk syste m. Version 2.2 is 
avai lable for the 0 I 0 -C 8" controller. Others on request. Docs. inc l .  

8" Diskette & Manuals $1 75.00 

Ask about documentation, repair service, firmware and software for your.system. 

TER MS: ( 1 ) P R E PAI D Send check or M.O.  for merchandise amount on ly - we pay the shipping in USA only. 
(2) UPS COD or bankcard orders by phone or mail  - shipping charges added. 

California Residents add 6.5% Sales Tax. 

Touch/Test 20 Multimeter 

A portable/ 
bench· type 
meter 

1 5  MHz Dual 
Trace Triggered 
Miniscope 
M�del MS·215 

1 260 Meter 

$96 Complete with nickel-
• cadmium batteries, AC 

charger/adapter. test 
leads 

LMSDi lamp Module 513.95 
AM601 Appltanct Mo!lule S13.95 
WS701 Waii Swltch f.lo!lule S13.95 
WS711 Wa11 Swi1Ch Module 

w11h Independent On-011 
power buttons 515.95 
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MICROPROCESSOR SUPPORT I.C. 'S 
W E  G U A R A N T E E  F A C T O R Y  P RI M E  PA RT S 

We are going to become the largest supplier of prime 
microprocessor support I .C.'S. We guarantee that our I .C. 'S 
are purchased from manufacturer authorized d istributors. 
This is the only way to del iver prime parts at the lowest 
possible prices. Our  committment is to offer the best price 
and the fastest del ivery to our  customer. We give many 
thanks to our valued customers who have helped us grow. 

8080A 
8085A 
8086 
8088 
Z-80 
Z-80A 

CPU 
CPU 
CPU 
CPU 
CPU 
CPU 

Z80-P 1 0  7 . 7 5  
Z80A-P 1 0  9 . 7 5  
Z80-CTC 7 . 7 5  
Z80ACTC 9 . 7 5  
Z80-D M A  22.25 
Z80A-D M A  2 7 . 75 
Z80-S1 0/0 24.95 
Z80A-S1 0/0 29.95 
Z80-S 1 0/1 24.95 
Z80A-S 1 0/1 29.95 
Z80-S 1 0/2 24.95 
Z80A-S1 0/2 29.95 
3205 3 .45 
3242 1 0.00 
8 1 55 1 1 .25 
8 1 85 29.95 
8 1 85-2 39.95 
8202 45 .00 
8205 3.45 
82 1 2  
8214 
8216 
8224 
8226 
8228 
8238 
8243 
825 1 A  
8253 
8255A 
8255A-5 
8257 
8257-5 
8259A 
8271  
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 

2 .00 
3.95 
1 .85 
2 .65 
1 .85 
5 .00 
5.45 
4.65 
5.55 
9 .85 
5 .40 
5 .40 
9.25 
9.25 
7 .3 0  

60.00 
3 2 .95 
1 0.80 
1 0.80 

6 . 7 0  
6 . 7 0  
5.85 
6 . 7 0  
6 . 7 0  

25 .40 

4.95 
8 .95 

99.95 
44.95 
1 0 .50 
1 2.95 

8289 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
401 0 
401 1 
40 1 2  
4 0 1 3  
4 0 1 4  
40 1 5  
401 6  
401 7 
401 8  
401 9 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4037 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4048 
4049 

2708 
27 1 6  
2732 
41 1 8  
4 1 64 
Z80B 

E P R OM 1 Kx8 4.95 
EPROM 2Kx8 8.95 
E PROM 4Kx8 21 .00 
STATIC 1 Kx8 1 5 .00 

49.95 
.35 
.35 
.35 

1 .39 
.29 

1 .39 
.49 
.49 
.35 
.29 
.49 

1 .39 
1 . 1 5  

.59 
1 . 1 9  

.99 

.49 
1 . 1 9  
1 . 1 9  
1 . 1 5  

.38 

.79 

.38 
2.50 

.65 

.85 
1 .29 

.45 
3 .25 
2 . 1 5  
2 . 1 5 
3.25 

.95 
1 .95 
1 .29 
1 .25 

.95 

.85 

.85 
1 .7 5  
1 .2 5  

.99 

.69 

200ns 
CPU 

4050 
4051 
4052 
4053 
4055 
4056 
4059 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
4093 
4099 
4 1 04 
4501 
4502 
4503 
4505 
4506 
4507 
4508 
45 1 0  
45 1 1  
45 1 2  
45 1 4  
45 1 5  
45 1 6  
45 1 9  
4520 
4522 
4526 
4527 
4528 

64Kx1 Call 
21 .00 

. 69 
1 . 1 0  
1 . 1 0  
1 . 1 0  
3.95 
2 .95 
9 .95 
1 .39 

.75 

.35 

.35 

.49 

.35 

.35 

.35 

.35 
1 .29 

.35 

.35 

.35 
.1 .95 

.79 

.99 
2 .25 
1 .99 

.39 
1 .65 

.69 
8.95 

. 7 5  

.95 
3 .95 
1 .39 
1 .39 
1 .39 
3.95 
3.95 
1 .69 

.99 
1 .39 

.99 
1 . 1 5  
1 .7 5  

.99 

4531 
4532 
4539 
4543 
4553 
4555 
4556 
458 1 
4582 
4584 
4585 
4702 
74COO 
74C02 
74C04 
74C08 
74C 1 0  
74C 1 4  
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C85 
74C89 
74C90 
74C93 
74C95 
74C 1 07 
74C1 5 1  
74C1 54 
74C 1 57 
74C 1 60 
74C1 6 1  
74 1 63 
7 4 1 64 
74 1 73 
741 74 
74C1 75 
74C 1 9 2  
74C1 93 
74C 1 95 

M A I L  ORDERS SHOULD B E  SENT TO : 

P.O. Box 2 1 432 Seattle, Wash ington 981 1 1  

Telephone O rders & I nqu i r i es (206) 453-0792 

M i n i m u m  O rder $ 1 0.00 Add $3.00 S h i pp i ng 

NEC 16Kx 1 DYNAM I C  RAM 200 N.S. 

These are prime 4 1 1 6 's fro m one of the best 

M OS R A M  m a n u factu rers in the  wo rld . 

41 16 200ns 

8 for $25.00 32 for 96 .00 

O n l y  prepaid o rders o n  t h i s  specia l .  

NEC 1 Kx4 STAT I C  RAM 250 N.S. 

These are prime low power static ram 's N E C  

for the f inest i n  M O S  M E M O R Y . 

.99 
1 .25 

.99 
1 .99 
3.50 

.75 

.75 
1 .99 
1 .0 1  

. 5 5  

. 9 9  
9.95 

.39 

.39 

.39 

.49 

.49 
1 .65 

.39 

.39 

.99 
1 .85 
2.39 

.85 

.85 
2.49 
4.95 
1 .85 
1 .85 
1 .85 
1 . 1 9  
2.49 
3.50 
2 . 1 0  
2.39 
2 .30 
2.39 
2.39 
2.59 
2.75 
2 . 7 5  
2.39 
2.39 
2.39 

2 1 1 4 L  250ns 
8 fo r $25.00 32 fo r $96.00 

O n l y  p repaid o rders on th is  spec ia l  . 

74C925 
74 LSOO 
74 LS01 
74LS02 
74 LS03 
74 LS04 
74 LS05 
74 LS08 
74 LS09 
74LS 1 0  
74LS1 1 
7 4 LS 1 2  
74 LS 1 3  
74 LS 1 4  
7 4 LS 1 5 
74LS20 
74LS21 
7 4 LS22 
74LS26 
74LS27 
74 LS28 
74 LS30 
74 LS32 
74 LS37 
74 LS38 
74 LS42 
74 LS47 
74 LS48 
7 4 LS5 1 
74 LS54 
74 LS55 
74LS73 
74 LS74 
74 LS75 
74 LS76 
74 LS78 
74 LS83 
74 LS85 
74 LS86 
74LS90 
74 LS92 
74 LS93 
74 LS95 
74 LS96 

6.95 
.35 
.28 
.28 
.28 
.39 
.28 
.39 
.39 
.28 
.39 
.39 
.47 

1 .25 
.39 
.26 
.38 
.38 
.39 
.39 
.39 
.26 
.39 
.79 
.39 
.79 
.79 
.79 
.26 

. . 3 5  
. 3 5  
.45 
.59 
.68 
.45 
. 6 5  
. 9 9  

1 . 1 9  
.45 
. 7 5  
. 7 5  
. 7 5  
.88 
.98 

74LS1 07 
74LS1 09 
74LS1 1 2  
7 4 LS 1 22 
74 LS 1 23 
7 4 LS 1 25 
74 LS1 26 
7 4 LS 1 32 
7 4 LS 1 36 
74LS1 38 
7 4 L S 1 39 
7 4 LS 1 45 
7 4 LS 1 48 
7 4 LS 1 5 1 
7 4 LS 1 53 
7 4 LS 1 55 
74LS 1 56 
74 LS 1 57 
7 4 LS 1 58 
7 4 LS 1 60 
74 LS 1 6 1  
7 4 LS 1 62 
74 LS 1 63 
74 LS 1 64 
7 4 LS 1 65 
7 4 LS 1 66 
74 LS 1 70 
7 4 LS 1 73 
7 4 LS 1 74 
7 4 LS 1 75 
7 4 LS 1 8 1  
74 LS 1 90 
7 4 LS 1 9 1  
74 LS 1 92 
7 4 LS 1 93 
74LS1 94 
7 4 LS 1 95 
7 4 LS 1 96 
7 4 LS 1 97 
7 4 LS 2 2 1  
7 4 LS240 
74 LS241 
74 LS242 
74 LS243 

.45 

.45 

.49 

.55 
1 . 1 9  
1 .35 

.89 

.79 

.59 

.89 

.89 
1 .25 
1 .49 

. 7 9  

.79 
1 . 1 9  

.99 

.99 
.75 
.98 

1 . 1 5  
.98 
.98 

1 . 1 9  
.89 

2.49 
1 .99 

.89 

.99 

.99 
2 . 2 0  
1 . 1 5  
1 . 1 5  

.98 

.98 
1 . 1 5  

.95 

.89 

.89 
1 .49 
1 .95 
1 .9 0  
1 .9 5  
1 .9 5  

74 LS244 
74 LS245 
74 LS247 
74 LS248 
74 LS249 
7 4 LS251  
74 LS253 
74 LS257 
74 LS258 
74 LS259 
74 LS260 
7 4 LS261 
74 LS266 
74 LS273 
7 4 LS275 
74 LS2 79 
74 LS283 
7 4 LS290 
74 LS293 
74 LS295 
74 LS298 
74 LS324 
74 LS347 
74 LS348 
74 LS352 
74 LS353 
74 LS363 · 
74 LS365 
74 LS366 
74 LS367 
74 LS368 
74 LS373 
7 4 LS374 
7 4 LS375 
7 4 LS377 
74 LS385 
74 LS386 
74 LS390 
7 4 LS393 
74 LS395 
74 LS399 
74 LS424 
74 LS668 
74LS670 

1 .95 
4.95 
1 . 1 0  
1 . 1 0  
1 .69 
1 .79 

.98 

.98 
.98 

2.95 
.69 

2.49 
.59 

1 .75 
4.40 

.59 
1 . 1 0  
1 .29 
1 .95 
1 . 1 0  
1 .29 
1 .75 
1 .95 
1 .95 
1 .6 5  
1 .65 
1 .49 

.99 

.99 

. 7 3  

. 7 3  
2 . 7 5  
2 . 7 5  

.69 
1 .9 5  
1 .9 5  

. 6 5  
1 .95 
1 .95 
1 .7 0  
2.95 
2.95 
1 . 75 
2 .29 

HANLEY ENGINEERING 
RETA I L  STORE 

1 644 1 16th NORTHEAST 
B E LL EVU E ,  WASHINGTON 98005 

F O R  T H E  F I N E ST I N  MI C R O P R O C E S S O R  S U P P O RT I . C . ' S  
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Circle 255 on i card. 

MICROCOMPEQUIP DISCOUNTS & DEALER OVERSTOCKS 

ALL ITEMS BELOW SOLD AS IS - NO RETURNS I NO REPAIRS 
CALL FOR AVAilABILITY: LIMITED QUANTITIES 

Sell For Lilli Price --- ---

A.l. Cybernetics Spoechboard 260.00 380.00 
Anadez 40 Column Printer 641.00 855.00 
Base 2 8K Memory Board Aosemblod 211.00 282.00 
Commodore 2001-8 BK PET 550.00 795.00 
Craig M-100 Tranalater 122.00 199.95 
Dajen Cauette In terfa.ce 88.00 120.00 
Oynabyto Naked Terminal 245.00 350.00 
Digital System& Dual 8" Single Density 2293.00 2732.00 
Dutronics Poly Z-80 Upgrade Kit 123.00 169.95 
Dutronica Imsai Z-80 Upgrade Kit 116.00 159.95 
Eclectic Corp. Superchip for Apple II 75.00 95.00 
Fidelity Electronics Ltd. 

Level I Chose Challonqor 120.00 75.00 
Level 4 Checker Challenger 100.00 115.00 
Level 2 Checker Challonqor 40.00 40.00 

Goorqo Rillk Inc. Pot Keyboard 176.00 250.00 
lmaai CPU Board 125.00 175.00 
Icom Micro Peripherals 5" Disk Drive 821.00 1095.00 
lntertec Data Intertube Terminal 595.00 874.00 
Kent Moore 8K RAM 450NS 148.00 197.50 
Kent Moore Alpha Dillplay Module 80.25 107.00 
Mountain Hardware 

AC Control Apple 132.00 189.00 
AC Remote 95.00 149.00 
S-100 AC Control Kit 104.00 149.00 
AC Remote Kit 67.00 99.00 
AC Control- Apple Kit 104.00 145.00 

Micromation Dual Memorez 8" disk drive 1467.00 1990.00 
Micromation Dual Density disk controller Card 310.00 500.00 
MS Corp. Apple PR-40 Interface 87.00 87.00 
National Multiplex Digital Cassette Recorder 150.00 200.00 
Novation 1200 Baud Modem (4202T) 274.00 375.00 
Radio Shack TRS-80 Disk Drive 399.00 499.00 

TRS-80 16K Computer 479.00 599.00 
TRS-80 Ezpansion Interface 239.00 299.00 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO. VECTOR GRAPHICS. 
SOL. AND OTHER BOBO OR Z-BO BASED S100 
SYSTEMS * 4 MHZ Z-80 WITH NO WAITSTATES. 
* SELECTABLE AND DESELECTABLE I N  4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES. 
* LOW POWER-8 WATTS MAXIMUM . 
* 200NSEC 4 1 1 6  RAMS. 
* FULL DOCUM ENTATION. 
* ASSEMBLED AND TESTED BOARDS ARE 

G U A R A N T E E D  FOR ONE YEAR A N O  
PURCHASE PRICE IS FUllY REFUNDABLE I F  
BOARD I S  RETURNED U NDAMAGED WITHIN  
14 DAYS. 
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ASSEMBLED I 
TESTED 

. $595.00 
. . . . . . .  $529.00 

- $459.00 
. . . . . .  $389.00 

Polymorphic Systems 
8K A .... mblod 
8K Memory Board 
Poly KBD 
8813 
System 0 
88-Syatem 2 
System 12 Kit 
System 6 
Video Card 

Processor Tech 
Cuts BD A88emblod 
BK Dynamic Ram 
16K Dynamic Ram 
64K Dynamic Ram 
Extended Basic Cassette 
SOL 20 W/0 Memory 
System II Kit 
Pa.aasonic Monitor 

SD Solos 32K Dynamic Ram Board Kit 
Solid State Music 16K Static Ram Board Kit 
Southweot Technical (SWTPC) 

MF-68 Dual 5" Floppy 
Graphics Terminal 

Technical Design Labs (TDL-Xitan) 
110 board - SMB-11 
32L Series K Memory Board 
Fortran IV Ser .37 
Fortran IV Ser.41 
Xitan Alpha 1.5 
Xitan Alpha I 
Xitan Alpha 3 
Xitan Alpha 1.5 
Video Board 

Technico Super Starter Assembled 
Technico Super Starter Kit 
Trace Elec. 32K RAM Board Asaem 

16K MEMORY EXPANSION KIT 

ONLY $56 
FOR APPLE, TRS-60 KEYBOARD, EXIDY, 
AND ALL OTHER 1 6K DYNAMIC SYS· 

TEMS USING MK4116-3 OR EQUIVALENT 

DEVICES. 

* 200 NSEC ACCESS, 375 NSEC CYCLE 

* BURNED-IN AND FULLY TESTED 

* 1 YR . PARTS REPLACEMENT 

GUARANTEE 

* OTY. DISCOUNTS AVAILABLE 

VISTA V-200 SYSTEM 
* S1 00 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

289.00 
225.00 
169.00 

2880.00 
378.00 
529.00 
646.00 

1134.00 
210.00 

139.00 
175.00 
300.00 
878.00 
· 21.00 

1270.00 
1262.00 

143.00 
332.00 
300.00 

796.00 
79.00 

257.00 
559.00 
279.00 
279.00 
823.00 
576.00 
854.DO 
571.00 
277.00 
293.00 
199.00 
599.00 

385.00 
300.00 
225.00 

3250.00 
525.00 
735.00 

1128.00 
1575.00 

280.00 

199.00 
250.00 
429.00 

1350.00 
45.00 

1895.00 
1905.00 

210.00 
475.00 
325.00 

995.00 
98.50 

395.00 
799.00 
349.00 
349.00 

1138.00 
769.00 

1181 .00 
868.00 
369.00 
300.00 
299.00 
999.00 

NEW EQUIPMENT 
CALL FOR 
OUR LOW PRICES 
FOR THE FOLLOWING 
MANUFACTURERS: 

APPLE ATARI CROMEMCO VECTOR GRAPHIC 

MICROCOMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

VISA I MC I CHECK 
PHONE ORDERS: 
(301) 261-1859 

32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

6502 AND 6BOO SYSTEM-AIM 65-·KIM·syM•PET"S44·BUS 

* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD . . 

* MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
. 6800 S 44 BUS. 

* CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
* RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

* USES +SV ONLY. SUPPLIED FROM HOST COMPUTER. 
* FULL DOCUMENTATION. ASSEMBLED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM _ 
& WITH 16K RAM .......... . 

TESTED WITHOUT RAM CHIPS ........ 
HARD TO GET PARTS INO RAM CHIPS) 
WITH BOARD AND MANUAL 
BARE BOARD & MANUAL . 
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32K S-1 00 EPROM CARD 
N EW! 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 

ADD $30 

SPECIAL: 2716 EPROM's (450 NS) Are $1 1 .95 EA. With Above Kll . 

KIT FEATURES: 
1 . Uses +5V only 2716 (2Kx8) EPROM's. 
2. Allows up to 32K of software on I me! 
3. IEEE S-100 Compatible. 

. 

4. Addressable as two independent 1 6K 
blocks. 

5. Cromemco extended o r  Northstar bank 
select .  

7. Any o r  a l l  EPROM locations can be 
disabled. 

8. Double sided PC board, solder-masked, 
sil k-screened. 

9. Gold plated contact fingers. 
1 0. Unselected EPROM's automatically 

powe�ed down for low power. 
1 1 .  Ful ly buffered and bypassed. 

6. On board wait state circuitry if needed. 1 2. Easy and quick t o  assemble. 

1 6tc STAT I C  RAM K I T-S 1 00 BUSS 

fil 1 . Addre-ssable as four separa'te 4K Blocks. 
I- 2. ON BOARD BANK SELECT circuitry. (Cro- . 

iii memco :3tandard') . Al lows up to 512K on tine! BLANK PC BOARD W/DATA-$33 

::::i � • .  g�����6
4
����6i����

ti
�:�,"'�TATES LOW PROFI LE SOCKET SET-$12 

� 5: Double sided PC Board. with solder mask and SUPPORT IC'S & CAPS-$1 9 .95 C stlk sere �ned layout. Gold plated contact fingers. 
� 6. Att acdress and data tines fully buffered. ASSEMBLED & T ESTED-ADD $35 

7. Kit in :ludes ALL parts and sockets. a: B. PHA�ITOM is iumpered to PIN 67. 

· 32K SS-50 RAM 
$379°° KIT 

For 2M HZ 
Add $10 

Blank PC Board 
$50 

For SWTPC 
6800 - 6809 Buss 

Support IC's 
and Caps 

$1 9.95 

Complete Socket Set 
$21.00 

Fully Assembled, 
Tested, Burned I n  

Add $30 

AI Last! An affordable 32K Static RAM wllh full 
6809 Capability. 

FEATURES: 
1. Uses proven low power 2 1 1 4  Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets Included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SSSO systems. 

7. Fully bypassed. PC Board Is double sided, 
plated thru, with silk screen. 

1 6K STAT I C  RAM SS-50 B USS 

PRICE C U T! 

KIT FEATURES: 
1 . Addressable on 16K Boundaries 
2 Uses 2 1 1 4  Static Ram 
3. Ful ly Bypassed 
4 Double sided PC Board . Solder mask 

and silk screened layout 
5 �·t Parts and Sockets included 
6 Low Power : Under 1 . 5 Amps Typical g 9. LOW POWER: under 1 .5 amps TYPICAL from O U R  #1 SELL I N G  

u.. 1�
e
B�:n�o��g

u
��ard can be populated as any RAM B OAR D !  

BLANK PC BOARD-$35 C O MPLETE SOCKET SET -$12 0 muttipte of 4K. SUPPORT IC 'S A N D  CAPS-$19.95 ; �------------------������-----------------+---------------------------------------------�· 
� ��'J'J\S- 1 00 SO UND

S��J��TER BOARD
"'�w, 4K ���M�� 

�
���

L
B���

B
�UT! 

� At tast, an s-100 Board that unlliashes the futi "power of two ETE KITt 4 K  RAMS A T  AN UNBELIEVABLE 50¢ EACH!!! 
I- �����

e
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t
�� COM$PL 

· 
Prime, new, National Sem i . ,  1 979 date coded, fu l l  spec. parts. N .S. � generate an infinite number of special sound effects for 84 95 #MM5280-5N .  Same as I NTEL 2 1 07B-4, T. l .  TMS4060, N EG uPD41 1 ,  etc. 

I- games or any other program. Sounds can be called in BASIC, We bought a HUGE QTY. from a West Coast Distributor at t ruly 

liJ ��
s
��i�JR

L
:

s
�GUAGE. etc. (WITH DATA MANUAL) D I STRESS PRICES! One of the most popular and reliable RAM's ever 

.., 
: �6'C'R,�A�<;,���L��

M
:��i� g;;

s
BOARD II B LANK PC made. These parts have been used by almost all Major Computer Main � * USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA 

Frame Mfg. the world over! Arranged as 4K x 1 ,  270 NS Access Time, 22 
Cl) ON BOARD PROTO TYPING AREA Pin Dip. These un its DO NOT use mult iplexed addressing,  thus making 

� : ALL SOCKETS. PARTS AND HARDWARE !'IRE INCLUDED $31 REFRESH and other t iming very simple.  See I NTEL MEMORY DESIGN 
< : ��s�Ci���c'�. ���

D
�����

K
�BiL�

L
���

R
�G�L

EPr--.is����c�?��s
CONTACTS HANDBOOK for ful l  appl ication notes. T he NAT. SEMI.  MEMORY DATA :::E * USES PROGRAMMED 110 FOR MAXIMUM SYSTEM FLEXIBILITY. BOOK is available at most Radio Shack Stores. Prime units in original 

� Both Ba�ic and Assembly Language Programming examples are included. factory tubes! 
< SOFTWARE: I'�'' #5280-SN 4096 BITS x 1 270 NS ACCESS 
(/) SCL'" is n•>W available! Our Sound Command Language makes writing Sound Effects programs l'��\\� "'"' 8 FOR $4 95 32 FOR $16 UJ a SNAP! SCL"' also includes routines for Register-Examine-Modify, Memory-Examine-Modify, ou.\·0 • 
"ct and Play-l�emory. SCL'" is available on CP/M" compatible diskette or 2708 or 2716. Diskette - FACTORY CASE (450 PCS) - $1 80 

� ���g�. 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1 . 
..J < COMPUTER PARTS SPECIALS 

74LS1 75 - .99 
74LS240 - 1 .1 9  
74LS241 - 1 . 19  
74LS244 - 1 .19  

. 74LS373 - 1 .29 

8035 I ntel S i ng l e  Ch ip  CPU 6.95 
S ignetics 2901 4 Bit Sl ice - 6.95 
A M D  2903 4 Bit Super S l ice - 1 2.50 
A M D  29705 Dual Port RAM - 8.95 
I ntel 271 6-1 (350 NS) - 1 2.95 

D ig1 ital Resea rch Computers 
(OF TEXAS) P.O. BOX 401 565 • GARLAND, TEXAS 75040 • (214) 271 -3538 

NEW! G . l .  C O M P UTER S O U N D  C H I P  
AY3-8910. A s  feat ured i n July.  1979 BYTE' A lantastically powerlul Sound & Music 
Generator. Perfect for use with any 8 Bit M icroprocessor Contains: 3 Tone Channels. 
Noise Generator. 3 Channels of Ampl itude Control .  16 btl Envelope Period Control , 2-8 
Bit Parallel 1/0. 3 0 t o  A Converters. plus much moret Al l i n  one 40 Pin D IP. Super easy 
interface to the S-100 or other �,coses. $ 1 1 .95 PRICE CUT! 

SPECIAL OFFER: $-M-:95 e;�ch Add $3 for 60 page Data Man ual .  
TERMS: Add $2.00 postage. We pay balance. O rders under $15  add 75¢ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 50.0 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85¢ for insurance. 

*TRADEM.II,RK OF D I GITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL- RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE.
· 
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Circle 1 5 1  on inquiry card. 

• 
• 
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• • • • •  ElbECTIONIICS CENTI� • • • • 

CALL TOLL FREE 1-800-ZZ&-4091 
Cal l  Tol l  Free For 

" U n bel ievable" 
Low Low 

Pri ces On These 
Li nes : 

A P P LE - ATA R I - BAS E 2 
C E NTR O N I CS 

C O M M O D O R E - DC HAYES 
HAZ E L  T I N E - L E E D EX 

MACROTRO N I CS - MAXELL 
M O U NTA I N  HARDWAR E  

N O RTH STAR - PANAS O N I C  

• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

SANYO - SYN C O M  

• • • • • • • • • • • • • • Y@�� · • • • • • • • • • • • • •  
• 

• 

�U:��f�@INJII�� fP>U:AY��@lYJINJIQ) 
1 840 "0" Street Lincoln,  Nebraska 68508 

In Nebraska Call (402) 476-7331 

LO BO Add-O n 
Disk Drive 

Su bsyste ms  
F 0 r Apple, TRS-80 ,  S -1  00 

Based Computers 
Expansion and enhanced capabilities are key words in achieving ful l  util ization of your computer system .  Our  complete l ine of LOBO disk 

drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
Al l  of our subsystems are complete, thoroughly-tested, 1 00% burned- in ,  and feature a 1 year 1 00% parts/labor warranty. 

APPLE "Double Density Controller 

3 1 0 1  Minifloppy. $399 3 1 0 1 1  Minifloppy w/interface card $469 

61 0 1 CA One SABOO in cabinet w/power. DOC' Controller. cable and manual $1 449 

6202CA Two SABOO in cabinet w/power. DOC' Controller. cable and manual $ 1 669 

51 0 I CA One SASSO in cabinet w/power. DOC' Controller. cable and manual $1 759 

5202CA Two SASSO in cabinet w/power. ooc· Controller. cable and manual $2364 
LCA-22 Double Density Controller only $599 

TRS80 
MODEL NO. DESCRIPTION 

4 1 01 C SA400 in cabinet w/power $369 

6 1 0 1 C  II One SABOO in cabinet w/power for Mod. I I  $909 

B202C II Two SABOO in cabinet w/power for Mod. II $1 349 

LXSO Double-density expansion interface S641 

RS232 Ouaf Serial Port Option $75 

478 BYTE May 1981 

S-1 00  BASED 
COMPUTERS 

MODEL NO. DESCRIPTION 

4 1 0 1 C  SA400 i n  cabinet w/power $369 

621 2C Two SABOl in cabinet w/power $ 1 329 

5212C Two SA651 in cabinet w/power $1 799 

GENERAL 
MODEL NO. DESCRIPTION 

6 2 1 2C Two SAB01 in cabinet 

w/power $1 329 

5 2 1 2C Two SAB5 1 · in cabinet 

w/power $ 1 799 . 

JR 
VISA" I NV ENTO RY CO.,  

P.O. Box 1 85, Santa Ynez, Ca., 93460 
(805) 688·8781 

. 

Circle 210  on inquiry card. 



INTEGRATED CIRCUITS 

HDOTTL LMJ20K·5 1.35 CD4026 2.SO 
)41J(JN . 19 LMJ20K-12 1 .35 C04027 .66 
7402N 20 LM320K-15 1.35 C04028 .85 
7�4N 25 LM320T-S .95 CD4029 1.35 
""'' .27 LM320T-B .95 C04030 .45 
74\0N .25 LM320T·I2 .95 C04035 1.00 
Ut4N .70 LM320T·15 .95 C04040 1.35 
7420N .25 LM323K·S 5.95 C04042 .85 
7422N .39 LMJ24N 1.00 C04D43 .85 
7430N .25 LM339N 1.00 C04044 .85 
7442N .58 LM340K-5 1.35 C04046 1.67 
7445N .82 LM340K·8 1.35 CD4049 .45 
1H1N .63 lM340K·T 2  1.35 CD40SO .60 
7U8N .77 LMJ4BK·IS 1 .35 C04051 1 . 13 
14�N .25 1.35 CD4060 1 .42 
1474N .35 .85 C04066 71 
7H5N .49 .85 C04068 .40 
7485N .88 .85 C04069 40 
7489N 1.70 .85 CD4070 .so 
H90N .43 .85 C04071 ... 
7492N ,43 l .85 C04072 ,45 
749JN .43 l 5.SO C0407J .45 
7495N .69 l 2.95 C0407S 45 
74\00N 1 .35 l 5.00 C04076 1 .45 
74107N .35 l 1.00 CD4078 40 
74121N .34 l 1 60 CD4081 35 
7412lN .59 l 1 60 C04082 .35 
74125N .45 l 59 C04116 .47 
74145N .71 l .so C04490 5.SO 
74\SON 1 .20 l .85 C04507 1 00 
74151N .69 LM741CH .35 C04S08 2.85 
74154N 1.25 LM741N .38 C04510 1.00 
74157N .69 LM747HJN .IS com1 .94 
7416\N .87 LM748N .SO CD4515 2.52 
74162N .85 LM1303N 1 .75 C04516 1 . 10 
74163N .87 LM\304 1 . 1 0  C04518 0.50 
74174N .96 LM1305 1 .27 C04520 1.02 
14175N 85 LM\307 2 00 C04527 1.51 
74190N 1 . 15  LM\310 1.95 CD4528 1.60 
14192N .81 LM1458 .55 C04553 3.SO 
14193N .85 LM1812 7.SO CD4566 2.45 
H221N 1.25 LM1889 3.00 C0458J 2.35 
74298N 1.65 lM2111 1.75 C04585 1.10 
7436SN .75 LM2902 2.25 C040192 3.00 
74366N .75 LM3900N 60 74COO 35 
74367N .75 LMJ905 1 .75 74Cil4 .40 

LMJ909N .95 74CIO .35 
14lSOO ffi MCI458V .55 14C14 .89 
74lSOON 29 NE550N 1.35 74C20 .35 
74LS02N .29 NE555V .39 74C30 .35 
74LS04N .35 NE556A .85 74C48 1.95 
74LSOSN 25 NES65A 1.00 74C74 .85 
HLS08N .35 NE566V 1.SO 74C76 1.25 
74LSIOH .35 NE�7V 1 .00 74C90 1.25 
74LS13N .55 NE5708 4.75 74C93 1.25 
HLS14N 1.00 78LOS .60 74CI54 3.SO 
74LS20N .35 7BL08 .60 74CI60 2.75 
74lS21N .35 78M05 .85 74CI75 1 .35 
74LS28N .35 751GB 1.75 74CI92 1.65 
14LS30N .35 7S491CN .so 74C221 . . ., 
74LS3JN .60 7.5492CN .55 74C905 6.00 
74lSlBN .SO 7.5494CN 89 74C9Cl6 .75 
74tS74N .45 74C914 1.95 
74LS75N .65 74C922 5. 00 
74LS90N .60 A to D CONVERHR 74C923 5.SO 
74LS93N .75 0)388 <.SO 74C925 7.SO 
74LS95N 1.00 8100CJ 13.95 74C926 6.95 
74tSI07N .45 870\CN 22.00 74C927 6.95 
74LS112N .45 87SOCJ 1 3.95 
74LS113N .45 10130 9.95 INTERFACE 
74LS132N .89 9400CJVJF 7. 40 8095 .65 
74LSI36N .so ICL7103 9. SO 8096 65 
74LS151N .75 ICL7107 14.25 8097 .65 
74LSI55N ·"' 8"'8 .65 
74LS151N 1 .10 CMOS 8T09 1 .25 
74LS162N 1 .10 CD4000 .25 8110 4.50 
74LS163N 1.10 C04001 .35 8TI3 3.00 
74LSI74N 1.15 C04002 .35 8120 5 SO 
74LS190N 1.25 C04006 1 . 10 8123 3. 10 
msmN 1 .25 C04007 .35 8T24 3 .50 
74LS258N 1 .00 CD4008 1 .20 8T25 3.20 
74LS367N .89 CD4009 .45 8T26 1 .69 

CD4010 .45 8T28 2.75 
UNUR C04011 .35 8T97 1.69 
CAJG45 ... C04012 . 28 IT98 1.69 
"""' 1 . 10 C04013 47 
CA3GB1 1 .80 C04014 1.25 

P.O.  Box 4430X 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 91 0-338-2139  

Same day shipment. Rrst line parts only. Factory tested. 
Guaranteed money back. Quality IC's and other compo-
nents at factory prices. 

2114l 4SOns 4.00 CONNECTORS 
4116 200ns 4.SO :W prn edgt 2.50 
814tt6 200ns26.95 44 prn edge 2.75 
MMS262 .40 86 prn edge 4.00 
MM528{) 
MM5320 

3.00 
9.95 

IOOpin edge 4 .50 
100 prn edge WW 5 25 

MM5330 5.94 
P04110-3 4.00 It SOCKETS 
PD4110-4 5 00 SalderTln lo•Prallle 
PS101 l 8.95 PIN ! UP "' 1UP 
4200A 9.95 8 . 05 22 .30 
82525 2.90 ,. , ,. 24 .35 
91L02A \.SO " " 28 .42 
H0016S·S 695 18 .27 36 . 58 
MMS7100 4.SO 20 29 40 57 
GIAY38SQ0.1 9.95 2 fevt! U l)o� ww 211 
MCM66751A 9.95 WIRE WRAP lEVH J  9368 3.SO 
4100 10.00 PIN 

.,, 16.00 14  .46 
" .49 

CLOCKS 
18 .67 

MM5311 5.SO CRYSTALS 
MMSJ12 3.90 1 M1U 
MM5J14 3.90 2 MHz 
MM5369 2. 10 4 M1U 
MM584\ 14.45 5 MHz 
MM5865 7.95 10 MHz 
CT7010 8.95 18 MHz 
CT7015 8.95 20 MHz 
MM5375AA!N 3.90 32 MHz 
MM5J75AG/N 4.90 32768 Hz 
7205 16.50 1 .8432 MHz 
7207 7.50 3.5795 MHZ 
7208 15.95 2.0100 MHz 

PIN 
24 
28 
40 

7209 4.95 2.097152 MH1 
OS0026CN 3.75 2.4576MHz 
050056CN 3.75 3.2768 MHz 
MMSJ\04 2.50 5.0688 MHz 

MICROPROCESSOR 5. 185 MHz 
""' 6502 1D.95 

6504 9.95 
6522 9.95 18: 6800 6.95 

22.1 6802 1 1 .95 

.93 
1.00 
1 .59 

4.SO 
4.SO 
4.25 
4.25 
4.25 
3.90 
3.90 
3.90 
4.00 
4.SO 
1.20 
1.95 
4.50 
4.50 
4.50 4 SO 
4.SO • so 4.SO 
4. 25 
4 SO 
•.so 

6820 4.95 KEUOAROENCOOERS 
6850 5.95 AY5·2376 $1 2.50 
8080A 3.95 AY5·3600 1 7.95 
81l85 12.95 AY5·9100 10.50 
8086 75.00 AY5·9200 16.50 
180 9.95 74C922 5.SO 
180A 11.95 74C923 5.SO 
8212 2 .,  H00165·5 6.95 
8214 3.95 AY5·9400 10.50 

2.90 
3.45 0 Connec1ara RS232 
4 95 0825P 3.62 
6.95 08255 5.20 

15.00 Cover 1.67 
5.75 OE9S 1 .95 

10.95 DA1SP 2. 10 
14.95 OA15S 3.10 

plu. \ 3.95 Complete�! 9.50 
P pL"Is. l1.95 

Hlcht JY! OialllEO mul· 9.SO 
28.95 llmeltt 19.95 
35.00 Slopwttch Kll 2US 

7.95 Aulo Ciock •ll 11.95 

UARTIFIFO 
Olgllti Ciotk KII 14.95 

AY5·1013 5.SO IIJUK (pnm lll 
AV5·1014 7.SO lien PROMS) $89.00 
3341 6.95 Mollllrtlolrd $39.00 

�llllfii iDird $1 5.00 
PROM 

RESISTORS y, wall 5�0 1702A 4.95 
2708 6. 10 10 per \ype .03 
2716TI 18.00 25 per rype .025 
2716 5 Volt 10.50 IQO per lype .0\5 
812716 5 Vck89.00 IOOOpel lypt .0\2 
2732 29.50 3� piece pack 
2758 19.50 5 per1ype6.75 
1741A 55.00 \'l wat\ 5% 1)tr type .OS 
1748 55.00 
8748·8 55.00 

hlnldn TIImlnl 1755A 55.00 

KEYBOARDS 56 key ASCII keytiOard k� $67.50 
Fully usemblrll 77.50 
SJ key ASCII kryboard k•l 6000 
ful�

n�c�u�e
b

'::!stic 
7\UIO 
14.95 

Meta! Encrosure Z9.95 

LEOS 
Red T0\8 " 
Green. Yellow T0\8 .20 
Jumbil Red 20 
Gri!i!n. Orange. Vellow Jumbo 25 
Cllplllt lfD Mounting Clips 81$1.25 
(spetily red. amber. grten. ytltow. tlear) 

CONTINENTAL SPECIALTIES In 1\otk 
Comple1e lineo1 breadboard tes1 eQ�Ip. 
MAX·IOO B

_
dlgll Freq. Clr. $149.95 

OK WIRE WIW' TODlS in llot' 
Polttble MIIItlme1er S\8.00 

Complele llneoiAP Products ln slock. 

SPECIAL PRODUCTS 
MM$!65 Stcpwatdl Timer 

w'tii \ O p g  spec. 9 .00 
PC boud 7 .50 
Swlldu Mom. Pushbunon .27 

3 pos. shde .25 
En cod" HD0165-5 6.95 
Paralronltl 
Modtl 10 Tugger 

E•pander Kil $229.00 
Model 151l6us 

Gr�D�er K1t $369.00 
Clotk CIItnduKil $23.95 
2.5 MHr Flt�Ueney 

CounlerKil S37.51l 
31J MHr Frequucy 

counlu KII SU.75 

TRANSFORMERS 
6V 301l m� 3.25 
1 2 Vol\ 300 ma lrinSlcrmtr 1.25 
12.6VCT 600 ma 3.75 
\2V250ma wa\1 plug 2.95 
12V CT 250 ma wall plug 3.75 
24V CT 1(1{) ma 3.95 
IOV 1.2 amp wall plug 4.85 
12V6 amp 12.95 
12V SOO ma wan plug 4.75 
12V l iimpwJIIplug 6.50 
10/ISVAC8JI6VA wa11 plug 9.75 

DISPLAY LEOS 
MAN\ CA .270 2.90 
MAN3 CC . \25 .39 
MAN72174 CAJCA .301l i.OO 
OL704 CC .300 1.25 
OL7071DL707R CA .300 1 .00 
OL727t728 CAJCC .S00 \ .90 
Dl747f750 CAJCC .600 1.95 
fN0359 CC .J57 .70 
fN0500J�7 CC/CA .S00 \.35 
FNOSOJJ510 CCJCA .SOO .90 
FN0800J807 CCJCA .8ll0 2-20 
3 dlgl\ 8ubbte .60 
IO digl\ diSpla1 1.25 
7520CL"I!rex photocells 39 
TIL3 1 1  Hu 9.50 
MAN3640 CC .30 1.\0 
t.IAN4610 CA .40 1.20 
MAN4640 cc .•o 1.20 
MAN4710 CA .40 .95 
MAN4740 CC .40 1 .20 
MAN6640 CC .56 2.95 
MAN6710 CA .60 0 35 
MAN6740 CC .60 035 

MAH,OZA, C, E 1.95 

MA1012A 1.95 
102PJ iranllormer 2.25 
MA101ZA Trantlormn 2.25 

DIP Sw11cfles 
4·posilion $ .95 

CA3082 1.90 C04015 1 .00 MDSIMEMORY RAMN82S23 2.95 Modtl 912 5785.00 
S·posilion 1 .00 Model 920 $885.00 CAJ089 3.40 C04016 55 2101·1 3.85 N82S123 6.50 6·pasilian 1.00 

LM301ANIAH .35 C04017 1.05 2102·1 .95 N82S126 3.75 
LMJD5H .87 C04018 .94 2102AL-4 1 .45 N82S\29 8.50 n.,anlc�flllln Kll 7·posilion 1.00 

lMJ07N .35 CD4019 .45 2102AN·2L 1 .65 NB2S131 8.SO 11D.OO 
8·pasilion 1.05 

LM308N 1.00 C04020 1.01 2104A·4 4.95 N82S136 1.75 
LMJ09K 1.25 C04021 1.35 21078·4 3.75 N82S137 8.75 Complele llneo1 Hobby·81ax sol· 
LM311HJN .90 C04022 1 . 1 0  2 1 1 1 · 1  3.75 OM8577 2.90 derlns brudboards ln llotk. 
LMJm 1.65 CD4023 28 2112-2 3.95 8223 2.90 IC Siaf\er Pack $5.95 
LM317K 3 .75 C04024 .75 2114 3.75 Discrele Componen1 Starter Pack 
LM318. 1.50 C0402S .28 2114L 300ns4.25 $6.57 

RCA Cosmac 1 8 02 Super Elf Computer $1 06.95 
Compare features before you decide to  buy any plus load, reset, run, wait, Input. memory pro· 
other computer. There is no other computer on teet, monitor select and single step. Large, on 
the market today that has all the desirable bene- board displays provide output and optional high 
fits oftheSuper EII for so littlemoney. The Super and low address. There is a 44 pin standard 
Elf is a small single board computer that does connector slot for PC cards and a 50 pin connec-
many big things. It is an excellent computer for tor slot for the Ouest Super Expansion Board. 
training and for learning programming with its Power supply and .sockets for all IC's are in-
machine language and yet it is easily expanded eluded in the price plus a detailed 127 pg. instruc-
with additional memory, Full Basic, ASCII lion manual which now includes over 40 pgs. of 
Keyboanls, video character generation, etc. software info. including a series of lessons to 
Before you buy another small computer, see if it help get you started and a music program and 
includes the following features: ROM monitor; graphics target game. Many schools and univer-
State and Mode displays; Single step; Optional sities are using the Super Elf as a course of study. 
address displays; Power Supply; Audio Amplifier OEM's use it for training and R&D. 
and Speaker; Fully socketed for aii iC's; Real cost Remember, other computers only offer Super Elf 
of in warranty repairs; Full documentation .  features at additional cost or not at all. Compare 
The Super Ell includes a ROM monitor for pro- before you buy. Super Elf Kit $106.95, High 
gram loading, editing and execution with SINGLE address option $8.95, Low address option 
STEP lor program debugging which is not in- $9.95. Custom Cabinet with drilled and labelled 
eluded in others at the same price. With SINGLE plexiglass front panel $24.95. All metal Expan-
STEP you can see the microprocessor chip opera- sian Cabinet. painted and silk screened. with 
ling with the unique Quest address and data bus room for 5 S-1 00 boards and power supply 
displays before, during and after executing in- $57.00. NICad Battery Memory Saver Kit $6.95. 
structions. Also, CPU mode and instruction cycle All kits and options also completely assembled 
are decoded and displayed on 8 LED indicators. and tested. 
An RCA 1861 video graphics chip allows you to Questdata, a software publication lor 1 802 com-
connect to your own 1V with an inexpensive video puler users is available by subscription lor 
modulator to do graphics and games. There is a $1 2.00 per 12 issues. Single issues $1 .50. Is-
speaker system included lor writing your own sues 1-12 bound $16.50. 
music or using many music programs already Tiny Basic Cassette $10.00, on ROM $38.00, 
written. The speaker amplifier may also be used original Elf kit board $14.95. 1802 software; 
to drive relays for control purposes. Moews Video Graphics $3.50. Games and Music 
A 24 key HEX keyboanl includes 16 HEX keys $3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89 .95 
This i s  truly a n  astounding value! This board has points can be used with the register save feature 
been designed to allow you to decide how you to isolate program bugs quickly, then follow with 
want it optioned. The Super Expansion Boanl single step. If you have the Super Expansion 
comes with 4K oi l ow power RAM fully address- Boanl and Super Monitor the monitor is up and 
able anywhere in 64K with built-in memory pro- running at the push of a button . 
teet and a cassette Interlace. Provisions have Other on board options include Parallel Input 
been made for all other options on the same and Output Ports with lull handshake. They 
board and it fits neatly into the hardwood cabinet allow easy connection of an ASCII keyboard to the 
alongside the Super Elf. The board includes slots input port. RS 232 and 20 ma Current Loop for 
for up to 6K of EPROM (2708, 2758, 2716 or Tl teletype or other device are on board and il you 
2716) and is fully socketed. EPROM can be used need more memory there are two S-1 00 slots for 
forthe monitor and TinyBasic or other purposes. static RAM or video boards. Also a lK Super 
A IK Super ROM Monitor $19.95 is available as Monitor version 2 with video driver for full capa-t••••••••••••••• .... ••••••llllli•••••••�l an on board option in 2708 EPROM which has bility display with Tiny Basic and a video interface 

NiCad Battery fixer/Charger Kit been preprogrammed with a program loader/ board. Parallel I/O Ports $9.85, RS 232$4.50, PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHN 
UL version $69.50 (with timer $94.50). 

Z80 Microcomputer 
1 6  bit 1/0, 2 MHz clock, 2K RAM, ROM Bread
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Baste $30.00 

S-1 00 Computer Boards 
8K Static Godbout Econo IIA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 289.00 
32K Dynamic RAM Kit 328.00 
64K Dynamic RAM Kit 399.00 
Video lntertace Kit $139.00 
80 IC Update Master Manual $39.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51 ,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 
Modem Kit $60.00 
State of the art, orig., answer. No tuning neces
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only $17.00. 
LRC 7000+ Printer $389.00 
40/20 column dot matrix impact, std. paper. 
lntertace all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 
LRC 7000 printer interlace cable tor Super Elf 
with software $35.00 

Opens shorted cells that won't hold a charge editor and error checking multi file cassette m 20 ma 1/F $1.95, S-100 $4.50. A 50 pin 

and then charges them up, all in one kit w/full read/write software. (relocatable cassette file) connector set with ribbon cable is available at 
parts and instructions. $7.95 another exclusive from Ouest. It includes register $15.25 for easy connection between the Super 

save a.nd readout, block move capability and Ell and the Super Expansion Boanl. 
Rockwell AIM 65 Computer video graphics driver with blinking cursor. Break Power Supply Kit for the complete system (see 
6502 based single board with full ASCII keyboard Multi-volt Power Supply ) .  
and 2 0  column thermal printer. 2 0  char. alphanu- sette ; save and i ma-meric display, ROM monitor, fully expandable. chine language programs; and over 75 state-
$405.00. 4K version $450.00. 4K Assembler ments, funct1ons and operations. 
$85.00, 8K Basic Interpreter $100.00. New improved faster version including re-

Special small power supply for AIM65 assem. in number and essentially unlimited variables. 
frame $54.00. Complete AIM65 in thin briefcase Also. an exclusive user expandable command 
with power supply $499.00. Molded plastic library. 
enclosure to fit both AIM65 and power supply �-��:!!!!!!.!!���������::..._ ... S erial and Parallel 1/0 included. 
$47.50. Special Package Price: 4K AIM, 8K Basic. 

Ohl'o Sct'entl'ft'c Computers 
Super Basic on Cassette $55.00. 

power supply, cabinet $625.00. 
AIM65/KIMNIM/Super Elf 44 pin expansion CIP Series 2 $455.00. Like an Apple at less than 

board; 3 female and 1 male bus. Board plus 3 half the price'  C IPMF Series 2 $1 1 99.00.  
Ell I I  Adapter Kit $24 . 95 

connectors $22.95. Minifloppy version with additional RAM/ROM. 
Complete software and peripherals available. 

Plugs into Elf I I  providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex
pansion) . High and low address displays, state 
and mode LED's optional $18.00. 60 Hz Crystal Time Base Kit $4.40 Send for free brochure. 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 
Video Modulator Kit $9.95 
Convert 1V set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 
Multi-volt Computer Power Supply 
8v 5 amp, ± 1 8v .5 amp, 5v 1 . 5  amp, -5v 
. 5 amp, 1 2v .5  amp, - 1 2v option. ±5v, ± 1 2v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1 .50 shipping. 

Gremlin Color Video Kit $69.95 Super Color S-1 DO Video Kit $129.95 
32 x 16 alpha/numerics and graphics; up to 8 Expandable to 256 x 192 high resolution color 
colors with 6847 chip; lK RAM at EOOO. Plugs graphics. 6847 with all display modes computer 
into Super Eff 44 pin bus. No res. graphics. controlled. Memory mapped. 1 K RAM expanda-

•.;:.
O
�
n :=:

bo;;,;a
::-;

rd�RF:-;;,;
M::.od;;,;u;;;la;;;to

::r�K::;it�:.:.:�:-:-::---1 ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc. 
1802 16K Dynamic RAM Kit $149.00 Dealers: Send tor excellent pricing/margin 
Expandable to 32K. Hidden refresh w/clocks up to 4 program . 
MHz w/no wait states. Addl. 16K RAM $63.00 Editor Assembler $25.00 
Tiny Basic Extended on Cassette $15.00 (Requires minimum of 4K tor EtA plus user 
(added commands include Stringy, Array, Cas- source) 
sette liD etc.) S-100 4-Siot Expansion S 9.95 18112 Tiny Basic Source listing $19.00 
Super Monitor Vl.l Source Listing $15 DO Super Monitor V2 0/2 1 Source Listing $20 DO 

TERMS: $5.00 min. order U.S.  Funds. Calif residents add 6% tax. FREE: Send for your copy of our NEW 1 980 $10.00 min. Ba�kAmerlcard and Ma�ter Charge accepted. $1.00 Insurance optional. QUEST CATALOG. Include 48¢ stamp. · 

Postage: Add 5 Yo. c.o .D .  $10.00 mtn. order. 
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Circle 391 on inquiry card. 

R3 For Three 8" or 
5%" Disk Drives 

S-1 00 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 H RS. ASSY. TIME) 

53 2 in 1 Unit  for S - 1 00 and 
two 8" o r  5'14 

. .  
Disk Drives. I t  fits 

most Disk System Mainframes. 

ITEM USED FOR 
KIT 1 15 CARDS SOURCE 
KIT 2 SYSTEM SOURCE 
KIT 3 DISK SYSTEM 

,@ + 8 Vdc 
1 5A 
25A 
1 5A 

@ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x 0 x H 

1 A  

2 .5A 2.5A - -- 1 2" X 5'' X 4'/s" 
3A 3A __ ___ 1 2 "  x 5·· X 4 Hl "  
2A 2A 4A 14" x 6" x 4>a" 

PRICE 
52.95 
59.95 
67.95 

DISK DRIVE POWER SUPPLy "R3" REGULATED, OPEN FRAME, ASSY. & TESTED . . . . . . . . . . . . . 67.95 
SPECS + SV @ SA OVP. - 5V @ 1A + 24V@ SA. SHORTS PROTECT. 2 SIZES AVAIL .. 1 . ) 9" (W) x 6V4' (D) x 43/s" (H). 2) 9" (W) x 53/s" (D) x S'l4' ( H )  
OPTION 1 . )  REPLACE + 24V BY + 1 2V. 2 . )  F O R  S I Z E  1 ONLY. ADD .±. 1 2V @ 1 A. A T  A N  ADDITIONAL $ 1 2.00. 
IDEAL FOR THREE 8" or S1/• FLOPPY DISK DRIVES. SUCH AS SHUGART 80 1 /8S 1 ,  S IEMANS FDD 1 00-8/200 - 8  OR 1 00 -S ETC . 

DISK SYSTEM PWR SUPPLy "53" OPEN FRAME, ASSY. & TESTED. COMPACT SIZE : 1 0' (W) X 6" (D)  X 5' (H) 92.95 
REGULATED OUTPUTS FOR DISK DRIVES: +SV @ 4A. - SV @  1 A. +24V @ 4A (OR + 1 2V @ 4A). SHORTS PROTECT. 
UNREGU LATED OUTPUTS FOR S - 1 00: +8V @ 14A, ± 1 6V @ 3A (OPTION: ADD OVP FOR + 5V. ADD $S.DO) 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5Va "  DISK DRIVES. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM PRIMARY SECONDARY # 1 S ECONDARY #2 SECONDARY #3 SIZE w X D X H PRICE 

T1 1 1 0 / 1 2 0  2 x 8 Vac. 1 5A 28 Vac. CT. 2.5A 33/4' X 35/a" X 31/a" 2 1 .95 S H I P P I N G  For each power supply $5. 50 in 

T2 1 1 0/ 1 20 2 x 8 Vac. 25A 28 Vac. CT. 3.5A 33/4' X 43/a" X 31fa' 27.95 Calif.. $7 .50 in other states. $ 1 4.00 in Canada. 

T3 1 1 0/ 1 20 2 x 8 Vac. 1 5A 28 Vac, CT. 2.5A 48 Vac. CT. 2A 33/4' X 43fa'' X 3'18' 29.95 
F o r  e a c h  Transformer $ 5 . 00 in a l l States.  
$ 1 0.00 i n  Canada.  Cal i f .  Residents add 6% T4 1 1 0/ 1 20 2 x 8 Vac. SA 28 Vac. CT. 1 .5A 48 Vac. CT. 3A 33/4 '  X 35/a" X 3Va' 22.95 Sales Tax. T5 1 1 0/ 1 20 2 x 8 Vac, SA 28 Vac. CT. 2A 3" X 3" X 2'12' 1 4.95 

" MAILING ADDRESS: SU NNY I NTERNATI ONAL SHIPPING ADDRESS: fil-�=J P.O. BOX 4296 (TRANSFORMERS MANUFACTURER)  221 29112 S.  VERMONT AVE il!!i! � TORRANCE, CA 905 1 0  (21 3) 328_2425 MON-SAT 9_6 TORRANCE, CA 90502 � 

74LSOO 
74LS02 
74LS03 
74LS04 
74LS08 
74LS09 
711LS1 0 
74L'S20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS30 
74LS32 
74LS38 
74LS4 2 
74LS4B 
74LS51 
74LS54 
74LS74 
74LS7 5 
74LSB3 
74LS85 
74LS86 
74LS90 
74LS93 
74LS107 
74LS11 2 

L 5 1 1 3  
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PUTER 
PRODUCTS 
1971 SOUTH STATE COLLEGE 

ANAHEIM. CALIF. 92806 
V I S A  lrUSTE FICHARG£ .. INIWUM ORDER l1Q 00 
CHECK ()A Ill 0 ( J\ ADQl1 50 FOR FAT ON 

NO C O O  714J937.o637 ORDERS UNDER '� 

CAL RES AOl) &I S0ro IF OVER tso 

VIS I CALC FOR: APPLE 
& $ ATA R I  1 3 Q.OO 

. 22 SN7442N 
.22 SN7443N 
.24 SN7445N 
.2 2  SN7451N 
.28 SN7454N 
.35 SN7474N 
.49 SN7475N 
.29 SN7482N 
.29 SN7492N 
.28 SN7493N 
.25 SN7495N 
.23 ·SN7496N 
. 29 SN74122N 

57 SN74151N 
.78 SN74153N 
.78 SN74154N 
.20 SN74155N 
. 20 SN74157N 
.32 SN74160N 
.32 SN74161 N 

1.05 SN74163N 
.50 SN74164N 
.48 SN74165N 
.60 SN74174N 
.70 SN741 75N 
.39 SN74180N 

SN74181 N 

Circle 99 on inquiry card. 



Pins PC - .... w ... 

1 0  I O H 1 0SR .80 I O H 1 0WR 1.75 
20 IOH20SR 1.25 IOH20WR 2.75 

26 IOH26SR 1 .85 IOH26WR 3.60 

34 IOS34SR 2.15 I OH34WR 4. 1 5 

40 IOH40SR 2.50 IOH40WR 4.90 

50 IOHSOSR 3.1 5 I OHSOWR 6.15 
EJECTOR EARS .25 EACH 

25 PIN "D" CONN ECTORS 

""'" 
Style P1rt J 

SOLDER STYLE 
Male OB25P . 2. 25 
Female 013255 3.00 
Hood OB25C 1.10 

INSULATION DISPLACEMENT 
Male IOC25P 4.95 

I OC255 5.25 
I OC25C 1 .35 

$ 

Pins P1rt No. Color Coded 
10 IOE10 3.25 100 11. 10 11. 100 11. 
20 I O E20 3.50 2.90 1 7.00 4.00 30.00 

26 I OE26 4.05 3.40 23.80 5.00 42.00 
34 I OE34 4.85 3.70 27.20 5.60 48.00 

40 I D E40 5.65 4.40 34.00 7.00 60.00 

50 I OE50 5.90 5.00 40.80 8.00 72.00 

5.40 44.20 8.60 78.00 

6.80 57.80 1 1 .00 1 02.00 

7.80 68.00 1 3.00 1 20.00 

9.50 85.00 16.00 1 50.00 

CABLE PLUGS 

St1ln 
Pins P1rt No. Relief 
1 0  I OS 1 0  1 .25 .25 

20 IOS20 2.02 .25 Pins P1rt No. 
26 10526 2.65 .25 1 4  I OP 1 4  1.25 

34 10534 3.50 .25 1 6  I OP 1 6  1 .40 

40 .25 24 2.25 

$6 .44  2 5 0  3" 1 00 4 Y2 500 2 Y2'  500 4Y2' 
6 . 7 6  250 3 Y2"  1 00 5"  500 3" 500 5"  
7 . 0 7  1 00 4"  1 00 6"  500 3 Y2"  500 5 Y2"  
7 .38 500 4"  500 6"  
7 . 6 9  
8 . 1 1 Kit No. 2 $24.95 Kit No. 4 $59.95 
8 . 3 2  
8 .  7 1  2Y> ' '  5" 1 00 0  2 Y2"  1 000  4 �� " 3" 5 Y2 1 00 0  3 "  1 00 0  5 "  3Y2' 6 "  1 00 0  3Y2' 1 000  5" 

4" 1 00 0  4 "  1 00 0  6"  

"NEW" WIRE WRAP SOCKETS 
FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 

MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 

GOLD PLATED CONTACTS 

TIN PLATED TAILS 

3 Level closed entry. 

RN Side Wipe contact design gives 
twice the contact area for high reliability. 

Size Quanti!y/Tube :Prlce ea. • 
8 52 .41 

1 4  30 .47 

16 26 .51 

1 8  2 3  .70 

20 21 .87 

22 1 9  .94 

24 17 .96 

28 15 1 .25 

40 10 1.70 



,.._ Q U A R TZ C RYSTALS """"' 
.3218·8 5.2428·8 

.5300·8 5.610·8 
l.IIIO·A 5.714J.B 

1 .8432-A 5.!155-8 

1.8437·8 5.982·1 

·2.000·A 6.1Jn.8 
2.0071 ·A 6.1#8 
2 • .t576-A 5.15030·8 
2.5011-4 6.29780·8 

2.£:657·8 6.4()0.8 
2.!1950·8 6.5536·8 
J.IIIO·A 6.72530·8 
3.067-B 6.75840·8 

3.200·8 6.!0lJ.8 
12768-A 7.006J.8 

J.SOO·B 7.0336·8 
3.579·8 7.1!116-8 
4.000·8 7.1836·8 
4.194J.8 7.�·· 
4.3426·8 8.10).8 UBDJ.B 8.0556·8 

4.6103·8 8.1416·8 
4.650J.B 8.1818·8 

4.8303·8 8.330J.B 
4.915z.B 8.4998·8 

5.1110·8 8.5766·8 

5.068S.S 8.fil56·8 

5.1203·8 8.96011·8 
5. 1850·8 8.99Cti·8 

5. 1856·8 9.472011·8 

All 'A' - S2.99 

UJJfi.B ZO.OOJ.B 36286&.8 42.8518-8 46.8128-8 
9.!18408·8 20.4!188-8 36.3636-B 42.8768·8 47.376Q.B 

Q.98!liO·B 22.1164-8 37B62a.B 42.92!18-8 47.8838-8 
IOlXll-8 22.62!18·8 38.3768-8 42.962S.S 48lXII·B 

102458-8 26.3&1&.8 3U448-B 43.0IXIIJ.B 48.3006·8 

10.4!168.fl 26..SCJJ6.8 38.62f»IJ.B 43.6378·8 48.6668·8 
10.7755·8 26.6706-8 38.9MB 43.D748·8 48.7000.8 

IO..BZSS.B 27 .. 00).8 39.3128-B 43.1858-8 48.871)8.8 

10..8366-8 27..(:0)&.8 39.5038-B 43259a.B 49.7006-8 
1 1.1360-8 27.650&.8 3!1.6668-B 43.333a.B 49.7338-8 

1 1.155-B 28.4006-B J9.7fi38-B 43.3708-B �9.8128-B 
111166-8 28.6276-B 39.876(1.8 43.4078-B 502505-8 

1 121190-8 28.753U 39.9628-B 43.4l18-B 5\DSSa·B 
1 1 .4176-8 29.8758-B 4ll.44411-8 43.444H S1.3128-B 

\ \.6566-B 29.9378-8 40.5928-8 43.5558·8 51.1718·8 

1 \Jia\6-8 30.064U 40.812U 43.6298-8 51.8506-8 
12.440·8 30.3006-8 40.833S.S 43.666U 5l.BI2B·B 
14.3182-8 30.6l58-8 40.8758-8 43.7178-8 56.751)6.8 

\4.4lJ8-B 30.8768-8 40.8888·8 43.812a.B 60.6006-B 
15001-8 31.4378-B 40.925U 43.8148-8 60JS08-B 
1 5.44Q8.8 31 .7538·8 41.lXXIa.B 43.8518·8 66.7506·8 
15.500o.B 31.900a.B 41.1666-8 43.8888·8 70.4006·8 

16.000·8 32.000·8 41.3768·8 43.9lSB·B 75.0005·8 

16.3848-8 332006·8 41.9378-8 44.0008·8 90.8338·8 

112248-8 33.6258-8 42.!XIla.B 44.0378·8 99.9668·8 

172422·8 34.555a.B 42.5836-8 44.3768·8 IOO.Ii668·8 

18DIIl·B 34.7S3a.B 42.626a.B 44.7718·8 101.466a.B 

18.4320·8 34.9176·8 4VIIl6·8 45.1 256·8 103.0668·8 

19.46!10·8 35.9256·8 42.7S38·8 46.31116·8 103.4668·8 

19.75011·8 36.11111·8 �2.814a.B 46.7006-8 104.9918-8 

All '8' - SI.99 IOOR MORE·OEDUCT S"I. 

ADD S 1 .00 SHIPPING 

CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 

WITH ANY O R D E R  

QUALITY COM PUTER PARTS 
P.O. BOX 743 I CHATSWORTH. CA 9 1 3 1 1 

Circle 338 on inquiry card. 

N E E D  D I S K ETTE S? 
Call free (800)235-4 137 

3NI 
BASF 

MEMOREX 

DDysan 

TYP R I NT E R  450 $2 1 00 
45 CHA R/SEC D A I S Y W H E E L  P R I N T E R/ 
T E R M I N A L. RS232; I D EAL F O R  W O R D  
PROCESS I N G ;  W I LL SUPPORT D I ABLO, 
Q U M E ,  A N D  N EC PROTOCOLS 

TYPR I N T E R  550 $2300 
SAME AS ABOVE BUT 
5 5  CHA R/SEC P R I N T S P E E D  

QUM E  $1 000 
5 5  CHAR/SEC OEM P R I N T E R  M E C H A N I S M  

SH UGART 8" F LOPPY 
D I S K  D R IV E S  

SABOO SOFT-SECT O R E D  
S I NGLE/DOUBLE D E N S I T Y  

$360 

M I C ROSW I TC H  K E Y BO A R DS $85 
HALL E F F ECT. ASC I I  M O D. 74SW12 

I N T E R FACE $325 
OEM D A I S Y W H E E L  P R I N T E R  I N T E R 
F A C E .  I N T E R F ACES D I ABLO O R  
Q U M E  O E M  P R I N T E R  T O  RS232 O R  
C E N T R O N I CS PARALLEL 

R I BBONS $2.50 
D I ABLO H Y T Y P E  1 O R  Q U M E .  CLOTH 
O R  M U L T I /S T R I K E .  1 DOZ. M I N I M U M  

CIJillPUTE� £JlfNJlilllC5, lNC. 
2 1 1  WH ITE WATER 

G REER, S.C. 2965 1 • (S03) 244-7S72 

Circle 82 on inquiry card. 

PROOF 
I S  H E R E  

*PROOF READS SPELLING 
* F I N DS TYPOG RAPH I CAL E R RO R S  
*CH ECKS O V E R  250,000 W O R DS 
* U S E R  EXPANDABLE D I CT I ONARY 
* S I M PLE TO USE 
*COMPATI BLE WITH ALL: 

Z80t CP/Mt T EX T  F I LES 
TRS-80t SYSTEMS 

* FAST 

$1 50 

I P S 
I M A G E  PROCESS I N G  SYSTEMS 

6409 Appalachian Way 
Mad ison, Wisconsin 53705 

(608) 233-5033 

Also available: Screen Editor - $75 
t Registered Trademark 

Circle 190 on Inquiry card. 

Buocn 
SonwARE 

F o r  as l i t t l e  a s  

1 5% down y o u  c an 
have cus t om de s i gn
ed s o f tware , wri t e  
BUDGE T S O FTWARE , 

8 5 1 7  Ne s t l e  Ave . 
N o r thri dge , CA . , 
9 1 3 2 5  o r  phone 
( 2 13 ) 701-0734 
8 : 00 6 : 00 ( p s t ) 

._ ________________ _. , 
Circle 50 on inquiry card. 

Apple II 
FliGHT PlANNI� 

Flight Plans Suitable for Jets to J-3's 
YOU ENTER, Departure Poinf 

Destination 
Altitude 

APPLE I I  selects VOR navigational stations and pre
pores an optimal flight plan 
Works RNAV flight routings too! 
Plans flights as high as Fl 51 0 and as low as· I 000 
AGL. Flight plans ore tailored to cruising altitude. Al
lows for preferred VOR departure and arrive1J fixes. 
Contains in storage locations of all VOR navigational 
stations and 900 + airports 
Allows entry of data for airport locations not 
contained in storage. 
Developed by Professional Pilot and flight proven 
since 1 978. 
FliGHT PlANNER soffwore 149.95 
Documentation manual only $ 5.00 

Available thru your local APPLE Computer Dealer 
or 
Illinois Computer Mart, Inc. 
Route 8, Sweet's Corner Ploza 
Carbondale, Illinois 62901 
Designed for the APPLE I I  by J.l. Kennedy 
Dealer Inquiries Invited 
APPLE II is a trodemork of APPLE €0MPUTER, Inc. 

GREAT DEALS ON SOFTWARE 
M ! C ROPRO 

WORDSTA R ' "  

MAILMERGE ' " 

DATASTAR'" 

SUPERSORT ! ' "  

SUPERSORT I I ' "  

s 3 2 0  
s 1 0 0  
s 2 3 0  
s 1 6 5  
s 1 3 0  

SMALL B U S I N E S S  A P P L I CATI ONS , INC . 

MAG I C  WAND ' " $ 2 7 0  
C P U  INTERNATIONAL 

PEARL ! ' "  1 0 0  
PEARL I I ' "  2 9 5  
PEARL I l l ' " 540 

INNOVATIVE SOFTWARE A P P L I CATIONS 

SPELLGUAR D ' "  $ 2 7 5  
SPECIAL 

D I A B L O  6 3 0  PRINTER $ 1 9 9 5  
3 0  DAY OFFER 

LIMITED QUANTITIES AVA I LA B L E  

• DWP Inc. (703)241-2910 13e 
!23 Rowell Court , Falls Church. Virginia 22046 

Circle 1 37 on inquiry card. 

LI S P  
INTERPRETER FOR THE TRS-80" 

SEE THE AUGUST, '79 ISSUE OF 
BYTE TO F I N D  HOW EASY IT IS TO 
USE LISP. 

• INCLUDES MORE THAN 30 
FUNCTIONS & PREDICATES. 

• CODED FOR HIGH-SPEED 

OPERATION. 

• FULL ARITHMETIC CAPABILITY. 

• USER'S MANUAL. 

• SUPPLIED ON CASSETTE FOR 1 6K-
64K LEVEL I I .  

S E N D  $50 IN CHECK OR MONEY ORDER 

TO: 

CYBER I N NOVATIONS 
WORLD TRADE CENTER 

P. 0. Box 58657 
DALLAS, TEXAS 75258 

•TRADEMARK OF TANDY CORPORATION 

Circle 1 09 on Inquiry card. 

CENTRONICS lOlA PRINTERS, 9 x 7 
matrix, 165 CPS, 132 col . ,  normal 11 
tractor feed paper, up to 5 copies, 
width variable from 4"- 1 5", 6 lines/ 
inch, 10 CPI, parallel data input, 
full 90 day warranty (Wt. 1 18 lbs.) 
$650.00 

I.B.M. SELECTRIC KEYBOARD 
PRINTERS, (Model 72) with GTE 
interlace electronics to standard 
RS-232 Serial 25 pin connection. 
15 CPS, 15 inch carriage, 10 pitch ' 

interchangeable elements, 90 day 
warranty (Wt. 50 lbs.) 
$650.00 

(Pa. residents add 6% sales tax to orders) Make checks or money orders payable to: 
American Custom Electronic 

Systems 
Box 157A 
Groveland Rd. 
Pipersville, Pa 18947 

(Add .50 per pound shipping/ 
handling fee) 

Circle 20 on inquiry card. 



The Nanocomputer. 
the professional 

approach 
to microcomputers 
The Nanocomputer is an irr 
tegrated educational sys
tem based on a powerful 
microcomputer with 
education-oriented 
software and comp
lemented by a series 
of training books 
written specially 
for the system. 
POWERFUL- based on 
the zao microprocessor made by 
SGS-ATES 
COMPLETE - hardware, software and peripherals backed by a 
series of step-by-step training books on programming, digital elec
tronics and interfacing. 
MODULAR - as the student learns, the hardware can be expanded 
to introduce new concepts and experiments: ZSO code program
ming, interfacing and high-level languages (BASIC). 
NBZSOS Nano Computer Includes the Nano Computer with 
power supply. the NEZ80 bread board for experiments and 
interfacing. the card frame, K1 Z80 Cable Kit. the technical 
manual and training books one and three . . . . . . . . .  $570.00 

K1 Z80 Extra K1 Z80 Cable Kit . .  . . . . . . . .  1 1 .00 

K2ZBO Active and experimental component kit . . . . . 33. 1 0  

K3Z80 Socket kit with 3 40 pin sockets . . . . . .  5.  70 

RCZ80/ P Cassette recorder tor all Nano 
Computer Systems (requires a W1 0Z80 
see below) . . . . .  88.60 

W10Z80/P Cable for connecting the 
RCZ80 cassette recorder . . . . . . . . 1 6.60 

NEZ 2KB Experimental Software for the Nano Computer 
(available on the M2708 EPROM) . .  

H ITACH I  
64 K 

DYNAM IC  RAM 
FACTORY PROMOTION  
KIT s 1 45  

KIT I NCLUDES: 

• 1 Opes 64K Dyna mic Ram 
p/n H M4864-3 (200ns) 

• Data Sheet 

• Cross Reference List 

FI RST COM E 
FI RST S E RVED 

* Quantity Lim ited * 

ATLANTA 

MINIATURE DOT MATRIX 
IMPACT PRINTER 

MODEL 
DP-822 

The Unique New Printer That Gives 
You All These Exciting Features. 
• Low Cost • Uses standard 21/4 "  

• Disposable printing adding machine tape 

head or carbonless paper 

• Simple interface • 21·column printing at 

• Handles any type font 
25 lines per second 

• Needs only one 12_ 
• Easy to install and 

volt DC power supply 
maintain 

Ideal Printer For . . .  
• Automated banking • Point-of-sale (POS) 

terminals terminals 

• Desktop calculators • Security monitoring 

• Electronic cash systems 

registers • Emergency vehicle 

• Medical and scientific data receivers 

instruments • Fast·food kitchen 

• Industrial measure· printers 

ment, process and • Telecommunications 
control systems equipment 

• Mini-microcomputers 
business profes- • •  and many more! 
sional and hobby 

Model DP-822 . . . . . . . .  _ . . . . . . . . $70.00 
!FLUKE! 

. 

HANDH ELD and 

B E NC H/PO RTABLE 

D M M ' s  

MODEL 
8050A 
$349 

Synertek Systems 
Single Board Computer 
with Keyboard/Display 

SYM-1 
$239. 

LOW P R I C E  
COM PUTER 

from C O M M O D O R E  �t't\\ 
VIC-20 

• 5 K  ( Expandable to 32 K) 

• F U LL S I Z E D  TY PEWR ITER 
KEYBOARD 

• G RA PH I CS C H ARACT E R  SET 

• 22 C H ARACT E R  X 23 LI N E  
SC R E E N  D I S P LAY 

• C O LO R  • SOU N D  

• EXPAN S I O N  PO RTS 

• R F  M O D U LATO R 

• PROG RAM MABLE F U N CT I O N  
K EYS $29995 • PET BAS IC 

thandar PO RTABLE ���O;;;;S�C=-=_ILLOSCO PE 

e AUTOMATIC CIRCUIT 
FOR I UNUSEO SECTIONS 

e DC-lDMHz 

• 2" Diagonal CRT 

e SMALL SIZE 
{1 0""•5.8""• <2""1 

e ULTRA LOW 

POWER 

CONSUMPTION 

H A M EG 
1 0  Megahertz 

H M307 
SI NGLE TRACE 

OSC I LLOSCOPE 

• I D EAL S E R V I C E  I NSTR U M E NT 

• T I M E  BASE 0.2 p.s - 2.0 s/cm 

• LPS-TR I G G E R  • C O M PACT 

• B U ILT- I N  C O M PO N E NT TESTER 

Only 

$404.25 

Universal Oscilloscope 
Probe 

Piedmont Rd. N.E. 1 1 080 Jefferson Blvd. 2649 R i c hmond 1 1 2 5 N.E. 82nd Ave. 
Atlanta, GA 30305 Culver City, CA 90230 Houston, TX 7 7098 Portland, OR 97220 

(404] 261-7 1 00 (213] 390-3595 (71 3) 529-3489 (503] 254-5541 

1 300 E. E d i n g e r  Ave. 
Santa Ana, CA 92705 

(714) 547-8424 

054 E. El C a m i n o  Rea l  
Sunnyvale. CA 94087 

[408] 243-4121 

Circle 24 on inquiry card. BYTE May 1981 483 



PRINTERS 
BASE 2 

850 
APPLE INTF. 

OKIDATA 
p 80 
p 82 

EPSON 
MX·80 
MX-70 

ANA COM 
J 5 0  

$735 
$ 1 40 

S CALL S 
S CALL S 
S CALL S 
S CALL S 
S CALL S 

'PLEASE ADD 3% FOR S&H TO ORDER' 

I TECHNICAL INNOVATIONS I P.O. BOX 803 
HILLSBORO, OR 9 1 1 23 

503·648·6423 

Circle 399 on inqu iry card. 

CP/M u • • ssxx 
CROSS-SOFTWARE 

including source code in "C" 

ASSEMBLER FEATURES: 
• 2-pass absolute assembly 
• Full instruction set. Motorola-compatible • Free-format input 
• Unlimited length labels • Arithmetic expressions in operands • Sorted symbol table output • Intel format hex output 

PACKAGE A6800 . 
PACKAGE A6801 . . 
PACKAGE A6809 . 

MC6800/MC6802/MC6808 
. . . . . .  MC6801/MC6803 

. .  MC6809 

8" soft-sectored disk format. w/manual . . .  5100.00 
5" North Star disk format. w/manual . . . . .  5100.00 
Manual and l isting alone . . . .  . . . . . . .  S 85.00 

(Wisconsin residents please add 4% tax) 

iXlt��2t. corp� 
Milwaukee, Wt 53204 Master Charge 
!4141 276·2937 Accepted 

CP/M is a trademark of Digital Research 

Circle 204 on inqu iry card. 

Circle 436 on Inqu iry card. 

• 

II 

?? APP L E *·ITIS ?? 
Hardware or Software Problems? 
Save time and money by havin g  
y o u r  own diagnostic d i s k .  Deter· 
m ine immediately if you have a 
hardware problem. 

XPS's APPL E*·C I L L I N  can 
h e l p  y o u  c u re y o u r  p r o b l e m s  
fast and easi ly.  

O rder APP L E *·C I L L I N  for 
$29.9 5 " . 

323 York Road 
Carlisle, PA 17013 

' trademark of Apple  Computer I nc .  

• • P A  Residents add 6% sa les tax 

R eq u i res 48K and one D isk I I "  

I · 

._ ________________ _., ! 
Circle 448 on Inquiry card. 

,, 

D� PUTE� CD�PDn�T S 
L U Q[;_P 

GODBOOl' �ORROO' OY/IUYTf SliOGHT tEL�\' I !lEO EPSON �ORTHSHR C .  ITCH 
.1U l� ASSIJGILD '  TtS1U) M'UJCT\/R.E'o lW..ItA.'lflES AfnY WIT SAl£. � �=::�:l::"1��,�nrt;�h:���!��, ��: ill: QT u Slct )lo!Ml'b<>an!. a4d l\ll tcWf•tll l lto toM'• or loii'•Kl 

Q.l. s,., ... r �� , .. D1'hu, on ,__, IMC. !lOA l Set. : Pu ro ... � cnc JS9S. JlJS. 
Q.l. SyU.,..Il S.U.: os � wlth tlJ.al i" Dcuble Siclrd DTiv., cn-l l . l U9S. •o•�
Q.T. Syst.,..ll s.at.e u .....,.., vlth DJ.al S� llrl�u & cn4 l.l l�9S. IUS. 
Q.l. Syn..-11 S.. u ....,..., .,Jth tual Slo Oolble Sided DThu C»> l.Z l19S. ISU. 
Q,T, Sy>t""" 1\<rclo..uK f..,.� <,... f'" .O.CCCUII!Iftl PaW(c (CWIC l>alllkflll SIU'.IJI'f S.UOIII I'' Dh\ llTI"" ltllle Q.untltJ .. l.ut 6�. JU. 
Q.t.DOC•I SII\IIO Cal>lnot for I" Dhk l)rl"" �lth poo.oor oupply 19S. !IS, 3;.1�·�;������\":!.[:� �"���k:�·;� ;!..the� !�:rum.\ �: ��: QT lXIbotitcr w/0 11a5 fot CCSlH2.\., \'oruflcppy \ cr i ! I SIC 'l/4 1). 10. 
QT UO• kv I ott. ono serlo\ pon .., board Zl�. IU. qr uc- 1 S.rl1l 1 1 Par•llol l'on• (S... •vlilll>le t not.) ns. n1. QT m+o 16t Srallc llfl1 with I lank u ... , (� .!.vall. f UH.J ns. nl. 
QT � Ic• '-ev.!l ll l<ldrcu ll,.s ...,rU wlth llor\}.nari C.-o 67 5. S79. 11 lu'c�/��hs o.u U. 

r.,ot416,Puu\16, S.�l li:IQ, coli �tt,t'·�:!�2:&�;;�uu m: �r,: R.IJol 10·3\l suuc •Ill run with \(MI; sru ... Ext...W Aolilt•u � aacl. 69'9. S6S. R.IJol l\ \lS� Storie !o HMn t.uended Mdrouil\ll esc only 1795. 11�. SI'STIXSIJPPOI'I I �t<>Yis!on fnr iUH�i'llth l'rocuoorllu l �r. l'or\ 19). HS. 0\s.t 1 CCJntn>ller bo.ard "lth (1'1'011 Seriat l'on cn4 1.\ lla5 � or I liS. 395. 
ZO S\ot Gocl>out l4l�rbo&rd Zll. Ut. OM'lf!U �o.osuJI.F. l Inc!,., c..t.h .. r, !0 olol ..,tllor ,  -· •'-"!'IT DuUlS. •n. = i:l� �r:�!a�llli�k�i:':-;�·i..c�::!· .. �� �lu, m. ���: mt ��::: ::�;\!='���s:!�.�:·{��� ... ��· :��: ;�: I:I'S(t; Hl �  I'T\Mor w/p.onllcl lntorfa<:o biS. 191. 
)(JffiiSfo\R ilorhon i � Oil w/ lbTTOII ICHi tlord Dhl , Cili Z.Z 7S9S. S?9S. 
OWCI'H 2.1 aro ro;iotortd trodeot.orU of UIJIUl kto•lrdo, .: .:� .�on T.M. of l!lcc Viu � !o\»Ur \l1&rJ• 1-<:<q>t�d on ool...:ud u...,.. loJ..L PII:ICLS 9JiJtCT ro 0\l.'a 
:�;:�f'�.f�·��l�.s��b�'/.!.��;!·;t���s;.!�.�·si��.0�1�•:1�oo, 
M.oinft� 110.00, Sr>•- US.OO. To..UN\1 U1.00. l'riMon c.oll 

'+f----- P 0 BOX: 9 5 1  '1----- L.J.lESTil"\lf\SrE.R CF\ t:l"2...b'C� 
71'i '2,95 17Y b -� 

Circle 369 on inquiry card. 

I•II II .. TIFIBI 
COMPUTERS 

C l P  S E R I E S  II - $4 79.00 
OUR P R I CE - $399.00 
other OSI dtscounts avai lable 

CALL NOW TOLL FREE  
1 -800-558-0870 
C O M P UT E R S  

P L U S ,  I N C.  
2 749 S 1 OBth St. 

MILWAUKEE.  WI 532 2 7  
(4 1 4) 32 1 - 1 770 

IN  WISCONSIN 

Circle 447 on Inquiry card. 

l 

R U N  B I G  
CPM* 

PROG RAMS 
O N  YOU R  

MODE L 1 TRS·BO* 
WITH 39 or 54K of use space.Can u s e  Mixed 

Drivers 5'/• or 8" (Variable Tracks) 

Compatable with all T RS*BO Operating 

Systems and all TRS*BO Programs.(usable 

on 48K disk systems on ly) Boards fit into 
keyboard inc l osu re. 

FREEDOM OPTION . . . . . . . . . . . . . . . $245 
MEMORY EXPANSION OPTION . . . .  $295 

S e n d  C h e c k  o r  Mo n e y O r d e r  to: 
(MASS. R E S I DE N T S ,  P L E A SE I NC L U D E  57. TAX)  F. E.C.  ltd. 
P.O. Box 23118 • Wobu r n ,  M.A. 01888 . . . . .. . ..... <••• < e 1 7 > 8 4 4 • s 3 2 8 :;::.�·�::·:::::::=.:::::: . 

TERMINAL 

DATA 

CORPORATION 

MODEL 1200 RS-232 BI-DIRECTIONAL 
DATA SPLITIER 
available in kit /orm 

Model 1 200K gives the terminal or micro
processor user a second interface for a printer, 
plotter, cassette or tape drive. It  operates at any 
speed & isolates the two output devices from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 

The kit consists of 3 RS-232 connectors, 
printed circuit board, all necessary components, 
enclosure, mounting hardware & assembly in· 
structions $69.00 

write or call 
TERMINAL DATA CORP. 

1 1 878 Coakley Cir. 
Rockville, MD 20852 

(301 1  881 -7655 

Circle . 403 on i nqu iry card. 

DISK DRIVES 
REMEX 

Compatible with I B M  and Sh ugart. 
Double sided, Double Density 

. . . . . . . . . . . . I 600 K Bytes. 
R FD 4000 . . . . . . . . . . . . . . . . . $595 
Double Sided, Double Density 

. . . . . . . . . . . . . .  800K Bytes 
R F D  2000 . . . . . . . . . . . . . . . . . $395 
For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks t o  clear. California Res. 
add 6% sales tax. M i nimum ship
ping charge $ 1 0.00. No C.O. D. 

Electronic Equipment Unlimited 
3845 Birch Street 

Newport Beach, CA 92660 
PH: (714) 540-5231 

Pricing and availability subject to 
change without notice. 

Circle 1 48 on Inqu iry card. 

I• 
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NEED A LETTER QUALITY PRINTER 
BUT DON'T WANT TO PAY THE PRICE? 

Then American Business Computers Has Just The Printer For Y ou !  

Call Us For A Price 
That Will Pleasantly Surprise You 

Ufx•mlirmalfnm/ f)(U/t'l 
suitcbes. lllfltUtft'd '"' ,, 1�r: lumrtl 
tl'ilb tbl' .(/llll/.( illdicatnrs. pnnitle 
Sd('Cf. lim•-1-i'<'ti. and Am"t"r·OII 
/111/0irm .(. 

Slantrill'r fumiSIJI'.( .i rft•ttr 
t'r'fn'e.� usin� a 1)6-•:bantt'/('r 11'/J('t'/. 
ll fmJ(/un·s 136 prinrafJ!t' C11/tmms. 

\ 
71Jt' .\lan1rifn· flt't"l•mm,Hiatl'S 

/)ltfX'r uidtbs up fl• 3HI mm t l'f' J, 
friction jt"f.•ding etmtimii•IH f•niiS or 
1/lljrl/d(KtfH.'T. 

I 

The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 

ideal choice for today's systems designer interested in achieving superior price/performance ratios . 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 

printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter

face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 

costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 1 36 columns. Starwriter offers the highest 

degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 

also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 

381  mm ( 1 5 ") and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 

functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwritt,:r and its outstanding print performance makes the Starwriter perfect for TRS-80*, Apple*, and S-100 

users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 

fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 1 1 8 So. Mill Street, Pryor, Oklahoma 74361 ;  Telephone 9 1 8-825-4844. 

Circle 1 7  on inquiry card. 

AMERICAN BUSINESS COMPUTERS 
1 1 8 So. Mill Street 

Pryor, Oklahoma 74361  

Telephone 9 1 8-825-4844 

Dealer Inquiries Invited 

*TM of Tandy Corp 

*TM of Apple Computer Corp. 
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FOR 

APPLE IT 
Cusfo,... 1'"""5'�•-s 

- COMPUTER COOLER -
• Protec.t your c.�,....puier fro,., hco.1 l .oo.d, c.a.u\o:J by 5ta.3.-.o..-.1' .,;,... buildup withi,. tho: cJ..c.s�JS, 
• Uti \ ites 1 0 0  C.Ft-'\ fa ... to ,.e,.. ove heo.t by suc+io >oj ,  
• P'"'-"t.nT1o o. i r  {low �ro,., ciire�tly hit tin� o."y co�npo"c"t' 

• As Q. Hpo,rQ.tt. unii, .,jl,ro.'tioN �.��i l l  bo ,..,inimi"led , 

• K eep youl" •y.5T._..., c.leo.n by T'ornoving J11st". 
Pric e.  • • • •  � GS. 111 

- NU M ERICAL ANALYS IS PROGRAMS -
• Go.uu lol...,tioH o� ,;,...14\+o.noo'-'S •'!uo.iio..,s(�,.op to 80unkl'l0.:::1) 
• Besse \ o. .. d: Spheric.-.\ Bene\ +u..,c.'tions (.f:;,.,1 3o or.l0,..) 

• Deterr'¥\11'\o.flt of -a.t-.. i ,.,  (up +o 80ih o.-J.,.)-
• �a.dra.1'4re Q,.d Si-...p-.ow Inte�ro.'Yio� . 
• Legenclro Poly"o ...,: a l s  . • . .  t�to.l p .. ,k ... s• pric.e:.so.u 

SOFTWARE TECHNOLOGY 
BOX 35 ' c  .... � - ...... , �� 

SAUNDERSTOWN, Rl 02874 ::��.::!;�;"�·�"5"!70 ('101) 2.0;�-2.B31 .o�,�.;,..�f· 
• ro,i(tt.r•d t ... J.,.... .... It o� Apple Co .... putc.r c� .. .... qBK  sys+t,... 

CircJe 3'75 sn Inquiry qard. 

STEPPER MOTOR/ 
DRIVER BOARD 

Interface your computer to 
the REAL world 

Indispensable for Robotics Many control applications Each pulse from your computer steps 
Features: the motor 7.5' 
• North American Philips K82701-P2 

type Stepper motor 
• SAA 1027 Stepper motor control I.C. 
• Optically isolated 
• 12 VDC operation 
• Ali i. C.'s socketed 
• Compuler controls direction of 

rotation, 7.5° per step 
PRICE 
Complete ORNER ASSEMBLY, inc l. all 
!.C.'s, assembled and tested (does not include 
motor) $39.95 
STEPPER MOTOR $28.95 
SAA 1027 Driver chip only $16.50 
Data, schematics are included 
Terms: Check or money order U.S. funds only. Add 
2'\. for shipping and handling. (N.Y. stare residents 
add 7'l. sales tax) Immediate delivery from stock. All 
items guaranteed. � P.0 8o• 56 

Bellport, New York 1 1 7 1 3  
15161 286-2144 

-� 
Circle 22 an Inquiry card. 

PASCAL SOFTWARE 

Business Application Programs: 

Accounts Receivable $795 
Accounts Payable $795 

,. General Ledger $795 
Payroll/Job Costing $795 
Property Management $995 

Engineering Application Programs 
Customized Installation on Request 
Supplied on single-density, soft-
sectored, 8" floppy disks; require 
48K RAM. 

HELU CORPORATION 

P.O. Box 596 
AIEA, HI 96701 

(808) 456-1189 

Qlrcle 1 81 an Inquiry card. 
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Double Side Disk Drives 

·�� · 
. I__ --- : __ ---�=-. 

Disk Drive Subsystem with Dual Double Side 
Drives. Power Supply and Cable. Total Capa
city 2.4 M-Byte. Fully Assembled and Tested. 

Only II 
1 .  Table Top Version . . . . . .  S1 ,695.00 

2. Rack Mount Version . . . . . .  1 ,695.00 

3. Pair of Slides with Attachment 
for Rackmount . . . . . .  35.00 

4.  S100 Disk Controller (handles single & 
double density in 256, 51 2 & 1024 byte 
sectors, single & double side) . . 350.00 

5. Double Side Disk Drives (1 .2 mb) . . . .  535.00 
(Qume DT/8) 

Call Now (408)496-6910 

OSM Computer Corporation 
2364 Walsh Avenue Santa Clara, CA_ 95051 

Circle 306 on inquiry card. 

A F F O R D A B L E 
Here at K L 0 F 0 X , affordable is not 
a mot to , 1 t' s a way of doing business . 
Prices start at $1695. 00 ,  for a single 8" 
drive system . 
All systems feature a single board Z-80 
CPU ( NO BUSS HEADACHES ) ,  runs CP/tt 2 . 2  
( BIOS INCLUDED ) , reliable S D  recording , 
64K bytes of RAN, four channel CTC , and 
either an 80 x 24 full-featured video 
interface C>r a two channel serial inter
fac e .  PLUS a six month full warranty+ . 
OPTIONS1 
2 Channel parallel interface- add $29 .9.5 
Both serial & video interface- add $95.95 
Single to dual drive conversion kit with 
drive and necessary hardware- add $495.00 
All options may be installed by customer. 

K L O F O X 

P O  B O X  9 3  

S A N  l U I S  O B I S P O ,  C A  9 3 4 0 6  

( 8 O S )  5 4 1 · 0 3  8 4  

· *cP/M i s  a trademark o f  Digital Research .  
+Only 9 0  days o n  drives. 

Circle 213· on inquiry card. 

DON'T BE SA TISF/ED WITH EXISTING 
QUALITY. See for yourself what our"new 
concepts" modulator con do for your pic· 
ture . ..  MICRO-VERTER Model MVX- !JJO, $35 P.P. Phone orders welcomed. 

if6tLINE DIAL: 402-987-3771 

' 

l 'i 

COLOR VIDEO MONITORS 
RGB AND COMPOSITE 

VIDEO 

•TC-700 13" color video monitor/receiver, 
NTSC composite video. $399.00 TC-900, 
19", $595.00. Use with Apple II and Ill and 
other computers. 
•CM-19RGB: 19" screenA 3 modes: ROB, 
Composite video, TV. $8�5 .00. 
•Apple Ul RGB Interface: Converts ROB 
data from Apple Ill  to produce 16 color 
display on ROB monitor. $ 129.00. 
•Hitachi Hi-Res RGB, 13" character 
display, 2000, 80 x 24, 5 x 7 dot matrix, TTL 
inputs. $ 1200.00. 
•Sony TV to video monitor conversion kil, 
MCK 100: $135.00. 
•OEM 13" and 19" ROB color monitors, 
immediate delivery, prices and specs, on re
quest. 

For additional information, contact: 
'VUWJ. �· '7�. P.O. Box 339 

Warrington, Pa. 1 8976 
(2 1 5) 343-3000 

Circle 428 on inquiry card. 

I N D U ST RIAL CROSS
MACRO ASSEMBLERS 

written in FORTRAN IV 
New. twa. pass macro assemblers for all popular m1cros can 

be run on any general-purpose computer w1th standard 

FORTRAN. Each assembler supports macros. conditional 

assembly, and relocatab1e object code. All the ong1nal 

mnemonrcs and addressmg modes. many assembler dir

ectives. long error messages and more. Produces 

printed assemb ly l1st1 ng .  and obtect code file . 

PROGRAM NO. FOR MACHINE � 
MASMOBE3 MCOBOOO 5500 

MASM6809 MC6809 AOO 

MASM6805 MC6805 <00 

MA.SM6801 MCbSOI JSO 

MASM6800 MC6800 JOO 

MASM6502 MCS65u J7S 

MA5M808.5 8080 !8085 JSO 

MA5MI802 CDP1802 JOO 

Pockoges indude derailed u1er1 · monuol, printed source li11ing h•ell 
commensedl, source on mognelic lope, and 10M's Soflwore SupporT 
Ser.,.ice. Cord dech oho available. 0111'01er inquiriu invited. 

I D M intelligent devices of minnesota 
p.o. box 14538 minneapolis, mn. 
612l 4'27·0787 

C i rcle 199 on inquiry card. 

WANTED: 
APPLE, PET, TRS-80, CP/ M  

SOFTWARE 
Westico is a publisher a n d  distributor ol 
professional software for m icrocomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market. contact : 

Ph i l l i p Woellhof, V.P. M k t g .  
Westico. Inc. 
25 Van Zant Street 
Norwalk, CT 06855 
(203) 853-6880 

To i n c rease your profits. take advantage 
of Westico's world wide p romotion and 
distribution . 

\VEST ICO 
The Software Express Service 



J B E  A-D & D-A Converter can be used 
with any system having paral le l  ports 
• I nterfaces with J B E  Paral le l  i/O Card 
• D-A conversion time - 5 p..s • A-D 
conversion t ime - 20 p..s • Uses J B E  
5V power supply  • Paral l e l  i n puts & 

J B E  is announcing a single board 

outputs include 8 data bits, strobe _11-Plll;llt-eyl 
l ines & latches • Analog i n p  h'""',.."""l'o 
puts are medium i m pedance 
ran g e. 

you r lm�a��IM!�� �r��8�<l�������:ted 
1 20VAC appl iances up to 720 watts (6 
amps at 1 20VAC). I n put  3 to 1 5VDC 
• 2-14MA .TTL compati ble • Isolation 
- 1 500V • Non zero crossing • Comes 
i n  1 or 4 channel version • Includes 
doc. for i nterfaci n g  with Dimmer Con
trol. 
79-282-1 
Bare Board $6.95 
79-282-4 
Bare Board $24.95 

80-144 
Bare Board $25.95 

pulers, 
80-160 ASSM. $20.95 

ASS M .  $1 3.95 
Kit $1 0.95 

ASSM. $49.95 
Kit $39.95 

Bare Board $8.95 Kit $1 6.95 
± 1 2  VOLT POWER SUPPLY 

Rated at ± 1 2V 1 20MA • Can be used as 
a single 24V power supply • Idea l l y  
su ited t o  OP-A M P  experiments. 

ASSM. $49.95 
Kit $42.95 

80-161  ASSM. $22.95 
Bare Board $8.95 Kit $1 8.95 

• H a s  ru n-stop, s i n g l e  
s t e p  switch • Has 1 6  
address LEOs, 8 data 
LEOs & 1 R OY L E D  
• A l l  l i nes a r e  buf
fered. 

6502 
6522 
Z80 
Z80 P I O  
27 1 6  5V 

$9.95 
$9.95 
$9.95 
$9.95 

$ 1 4.95 

• I n terfaces pr i nters, synthesizers, 
keyboards, J B E  A-D & D-A Converter & 
Solid State Switches • H as handshak
ing logic,  two 6522 VIAs & a 74LS74 for 
t i m i n g .  I n puts & outputs are TTL com
pat i ble.  
79-295 

re Board $39.95 

ASSM. $49.95 
Kit $39.95 

using an 8088 CPU, 8284, 8 1 55, 
& an 81 85. 
Bare Board $29.95 

CRT CONTROLLER 
This intel l igent CRT Control ler  is 
based on an 8085A M icroprocessor & 
an 8275 I ntegrated CRT Controller. It  
features: • 25 l i nes, 80 characters/ l ine 
• 5x7 dot matr ix  • U pper case only 
• Two 271 6s • Serial  I nterface RS232 
& TTL • Baud rates of 1 1 0, 1 50, 300, 
600, 1 200,  2400,  4800 & 9600 
• Keyboard scanning system • Req's.  
unencoded keyboard • Uses + 5V & 
± 1 2V power s u p p l ies. 
Bare Board $39.95 

50 p i n  con nector 
STD. D i p  J u mpers 
16 Pin, 2 ft .  

$5.95 

$4.25 

JOHN BELL ENGINEERING 
A L L  PRODUCTS A RE A VAILA BLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 

REDWOOD CITY, CA 94064 • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 
367·1 1 37 



F LO P PY D I S K S  8 "  & 5 114 11 

O PU S - $ 26.00/sox o f  1 0  
3 M - $ 32 . 0 0 /sox o f  1 0  

M rQ PO Box SOS9 I • IULJ Milford , Ct.  
0 64 60 

( 203) 8 7 7 - 3 61 0  

We c a r r y  a f u  I I  l i n e 
o f  c o m p u t e r  su ppl ies 

S e n d  for f ree ca ta l o g. 

V I SA - M A STE RCHARGE - C H EC K  
.. ----------------�11 
'::ircle 267 o·n inquiry card. 

Features: 
8\1, by 12 inches 

only $750 
Assm., Tested 

& Burned-In 
for one week 

• 10 MHZ 8085 CPU 
o 64K RAM 
• 3 RS·232 channels 
• 8272 Floppy Disk Controller 
• Handles Single/Double Density 
• One to Four Drives. 801 R or 

850R. 

Documentation 515. 
CP/M Floppy Disk Operating System 8150 

Check or Money Order 

autocontrol •  
1 1 744 Westline Industrial Drive 

St. Louis. MO 63 141 
13 14 )  432· 1313 

Circle 37 on inquiry card. 

MULTIPLE TERMINALS WITH CP/M® ! 

l ryinc Computer's NEW Model 100 Transaction 
Multiplexer lets you construct CP/M®.based , 
mu lti-terminal , transaction-oriented applications 
without requiring additional system memory, serial 
interfaces, or a multi-user operating system! 

The Model l OO connects to your computer in place 
of your existing RS-232 console terminal. Up to 
seven (7) RS-232 terminal devices can then be 
connected to the Model 1 00. When the computer 
is busy, the Model 100 buffers all terminal input 
data until the application program asks for it. 

NO CP/M® mods, hardware mods, nor assembly
language code is requ ired . Applications can be 
written in high-level languages. Loaded with 
features! 5 1 495, quantity one, F.O.B. Costa 
Mesa, CA. Limited manufacturer's warranty. 
For more information, call or write: 

EASTERN U.S. AND F O R E I G N : 
Wright Marketing Company, Ltd. 
1 9 1 04 Rhodes Way 
Gaithersburg, MD 20760 (301 ) 840-1928 

WESTERN U.S. : 
I rvine Computer Corporation (mfgr.) 
3001 Red Hill Avenue, 6- 103 
Costa Mesa, CA 92626 ( 7 14) 557-5292 

CP/M® is a registered trademark 
of Digital Research. 

Circle 1 65 on inquiry card. 

I• 

Circle 383 on Inqu iry ca;d. ' ' 
H av i n g  t rou b l e  
learn i n g  to use 

yo u r  co m puter? 
eference manuals don't teach. Most BASIC 

texts don't cover specific personal computers. 

T I S  solves these prob lems 
w i th  step-by-step books 
ta i lo red for you r machine.  

For PET ICBM 

Understanding Your PET ICBM . 
Vol 1: Basic Programming 

$1 6.95 

PET Graphics . ' '  $ 6.95 
For OSI CIPIC4P 

Understanding Your C1 PIC4P . . . .  S 9.95 
A Workbook of BASIC Exercises 
Money Back Guarantee. VISA/MC accepted. 
All prices include UPS or 1st Cl�as�s postage. 
TIS, Dept B 
Box 921 
Los Alamos, NM 87544 ) 1-

Circle 414 on inqu iry card. 

5-100 6809 
controls floppy 

e Control� 3 Mini Floppy Drives 

e Serial R$-232C port with 14 baud rates 

e Two parallol ports 

e 16 1/0 decoded address lines 

e 24K bytes of EPROM spaC9, or 12 Kbytes 
of RAM space 

e Accept all JEDEC pin-out Byte-Wide 
memory ICs 

e Multi-Vendor software adaptable 

e Industry, Business, Home ond University use 
e Assembled and tested $395.00. 60 day delivery 

e Checks or C.O.D. orders accepted 

e DEALER INQUIRIES INVITED 

LOGICAL DEVICES, INC 781 W. Oakland Park Blvd. Ft. Lauderdale, Fla. 33311 
Tel: (305)565-8103 

Circle 334 on Inquiry card. 

-• 
Ill 
z 

K now The Reasons Why 
The FORCE- SO is your 

" Best Buy." 11 
FORCE-SO The computer protector 
• Power dropout protection 
• Suppresses transient voltages 
• Suppresses RFI  
• Disc protection 
• Factory warranty 
• Satisfaction g u aranteed 
• D irect from factory 

FORCE- SO 
Only $1 21 .50 plus $5.00 shipping & handling 

Check, Mastercharge, Visa accepted �] (5% discount for cash) -� No C.O.D.'s please � ,�, . ��, P&S E lectronics, Inc. : ,. . -��\(_'> . . P.O. Box 23014 Dept. B 

: : :: ' '' • : . , . : ; · · Nashville, TN 37202 

Allow 6-8 weeks for del ivery. 
Add 14 days for personal checks . 

Circle 307 on inquiry card. 

**** * * ** *** ** * *** *. ** ** 
* APPLE I I USER ' S  :t 
*. * **** * *** * ** * * *  ** **** 

U r i l len an'.l o r i s i na l t good 

P r o 9 ran.s l a le l �???? 

Pul '.JO•Jr P r o 9 ra ",s lo w o r k  e a rning 

for � ou loda� ! Ue wanl to n.a r k e l 

'.lour b e s l  Prosra11os b'.l o f f e r i n s  the11 

l o  •.1se r ' s lhrou!1h our exl" and i ns 

SOF"TUARE l i BRARY, , , , 

Ue a r e  l o o lu n s f o r  �.arl-.etable 
p r o .!l r allls encolhPassir,g a l l  t�Pl'S o f  ar>Pl  ical i or. a re a s .  S•Jch a s !  

EDUCATIONAL t H E O I C A L ,  L E G A L ,  
B U S I N E S S ,  ACCOUNTING• S T A T I S T I C A L t  

ENGINEER I N G ,  IIOME, U T I L I T Y •  and 

GAHES! 

r'lease drop u s  a l i ne w i lh dele i l s  

o f  '.lOur P r o 9 raa.s. I n  r e t u r n •  we w i l l sl!'nd ':lou lhe SPE'I: l f i cs of our ••arkelins Process , 

If ':IOU wo•J l d  l H .e lo be on our 

SOFTWARE L I BRARY CATALOG noa 1 l i n s  

I i s l  lher, c h e c k  l h e  rt�e�rJer s e r v i c e  nu"ober below. . .  < DEALER INOUIRIES 

INVITEDl • •  , 

W R I T E  T O !  

IICU3 ENTERPRISES 

/'"' , 0 ,  BOX 5 1 0  
SOUTHBURY , C T ,  

Z J P CODE 06488 
APPLE I I 1s lhe l rade��oa r·k oC lht> 

AF'PlE ComP•J t � r  Co • 

... _____ ..... I I 
Circle 1 79 on· inquiry card. 

' 

DOUBLE YOUR LA36 
· DECWRITER'S SPEED TO 60 CPS 

The ACCHEWRITER converter enables you 
to convert the LA36 Decwriter from 10/15/30 
to 10/30/60 CPS . 

Ut i l izes Decwriter's own bui lt- in 60 CPS. 
speed 

Plugs into logic board 
Compat ib le with Decwriter option boards ;":����:��";;:�:::,�" '"tock" in 

Fu l l  one-year warranty 
$1 1 5  includes s h ipping 

B rochure sent promptly at your request. 
Write o r  call us. 

LARKS ELECTRONICS & DATA 
P 0. Box 22. Skok1 e. l l 60077 

(312) 677-6080 

Circle 215  on inqu iry card. 



74LSOO .32 74 LS1 55 1 . 1 9  
S P R I N G  M E M O RY SAL E  

74LS01 .28 74LS156 .95 
74LS02 .38 74L S 1 57 .79 RAMS 100pcs EPROMS 
74LS03 .32 74LS158 .82 
74LS04 .35 74LS160 .94 
74LS05 .28 74 LS1 6 1  .99 
74LS08 .38 74LS162 .99 
74LS09 .38 74LS163 .99 
74LS10 .32 74LS164 .99 
74LS 1 1  .29 74LS165 .99 
74LS12 .29 74LS166 2.40 
74LS13 .38 74LS168 1 .79 
74LS 14 . 9 9 74LS16 9 1 .79 
74 LS 1 5  .35 74LS1 70 1 .89 
74LS20 .26 74 L S 1 73 .82 
74LS21 .30 74LS174 1 . 1 9  
74LS22 .34 74 L S 1 75 1 .09 
74LS26 .40 74LS 1 8 1  2. 1 9  
74LS27 .35 74LS190 1 . 1 5  
74LS28 .39 74LS 1 9 1  1 .31 
74LS30 .35 74LS 1 92 .88 
74LS32 .39 74LS193 .98 
74LS33 .54 74LS194 1 .80 
74LS37 .78 74LS195 1 .39 
74LS38 .39 74LS196 .82 
74LS40 .25 74LS197 .82 
74LS42 .79 74LS221 1 .28 
74LS47 .78 74LS240 1 .89 
74LS48 .78 74LS241 1 .89 
74LS51 .35 74LS242 1 .89 
74LS54 .35 74L5243 1 .89 
74LS55 .32 74L5244 1 .79 
74LS73 .44 74L5245 2.89 
74L574 .48 74L5251 1 .32 
74LS75 .58 74L5253 .89 
74L576 .50 74L5257 .89 
74LS78 .59 74LS258 .89 
74LS83 .90 74L5259 2.89 
74L585 1 .23 74L5260 .68 
74LS86 .45 74LS266 .68 
74LS90 .70 74L5273 1 .69 
74L592 .82 74L5275 3.39 
74LS93 .71 74LS279 .59 
74LS95 1 . 1 1  74LS283 1 .03 
74L596 .86 74L5290 1 .25 
74LS107 .43 74LS293 1 . 89 
74L5109 .49 74L5295 1 .09 
74LS 1 1 2  .48 74LS298 1 .24 
74LS 1 1 3  .48 74L5352 1 .59 
74L5 1 1 4 .55 74L5353 1 .59 
74LS122 .55 74LS363 1 .39 
74LS123 .99 74L5365 .99 
74L5134 2.99 74L5366 .99 
74LS125 .99 74L5367 99 
74LS126 .88 74L5368 .99 
74L5132 .69 74L5373 1 .85 
74L5136 .58 74L5374 1 .8 1  
74 L5138 . 7 9  74L5377 1 .48 
74L5 139 . 79 74LS385 1 .90 
74L5145 1 . 1 9  74L5386 .65 
74LS148 1 .39 74L5390 1 .90 
74 LS1 51  .79 74LS393 1 .90 
74LS153 .79 74LS395 1 .69 
74LS154 2.39 74L5670 2.20 

21 01 (450ns) 2.49 2.29 
21 02-1 (450ns) .99 .95 
21 L02·1 (450ns) 1 .29 1 . 1 5  
21 1 1  (450ns) 2.99 2.49 
21 1 2  (450ns) 2.99 2.79 
21 1 4  (450ns) 2.95 2.85 
21 1 4L-2 (200ns) 8/29.95 3.1 0  
21 1 4L-3 (300ns) 8/24.95 2.95 
4027 (250ns) 4.95 3.95 
41 1 6-1 5 (150ns) 8/21 .95 2.65 
41 1 6-20 (200ns) 8/1 9.95 2.3 5 
41 1 6-30 (300ns) 8/1 8.99 2.29 

NEED YOUR ORDER 
S H I PPED TODAY? 
THEN CALL TOLL FREE 

800-538-5000 
IN CAL I F. 

800·662·6233 
BEFORE YOU 

BUY, CALL US. 
WE WILL BEAT 

ANYONE'S PRICES 

1 702 ( 1 us) 

2708 (450ns) 

275S(5v) (450ns) 

271 6(5v) (450ns) 

271 6-1 (5v) (350ns) 

TMS251 6 (450ns) 

TMS271 6 (450ns) 

2732 (450ns) 

TMS2532 (450ns) 

TMS25L32 (450ns) 

TMS2564 (500ns) 

6800 
6800 1 1 .75 
6810 4.60 
6820 5.75 
6821 6.40 
6828 9.95 
6834 1 9.95 
6850 5.75 
6852 5.75 
6875 6.95 

Z80 
Z80 9.95 
Z80A 1 2.95 
Z80·CTC 7.65 
Z80·DMA 1 8.00 
Z80-PIO 7.60 
Z80·51012 27.50 
Z80·510/9 20.50 

M ISC. 
1 77 1 ·801 24.95 
3242 9.95 
AYS-1 0 1 3  4.99 
8T26 2.49 
8T28 2.49 
8T97 1 .69 
8T98 1 .69 

7400 SER I ES I C  SOCKETS VO LTAG E R EG's 
7400 . 1 9  7450 . 1 9  74123 8 pin ST 1 0/1 .29 8 pi n WW .59 7805T .89 7905T .99 
7402 . 1 9  7472 .29 7 4 1 5 1  1 4  p in  5T 1 011 .29 1 4 pi n WW .69 7812T .89 7912T .99 
7404 .24 7473 .34 7 4 1 53 16 pin 5T 1 011 .29 1 6 pi n WW .69 

7815T .99 791 5T 1 . 1 9  7406 .29 7474 .35 74 1 54 18 p i n  5T 1 011.29 1 8 pi n WW .99 
7824T .99 7924T 1 . 1 9  7407 .29 7475 .49 74156 20 pin 5T 1 011 .29 20 p i n WW 1 .09 

7408 .24 7476 .35 74157 22 pin 5T 1 011 .29 22 pin WW 1 .39 7805K 1 .39 7905K 1 .49 
7410 . 1 9  7483 .65 7 4161  24 pin 5T 1 011 .29 24 pi n WW 1 .49 7812K 1 .39 7 9 1 2 K  1 .49 
7420 . 1 9  7486 .35 74163 28 p i n  ST 1 011 .29 28 pin WW 1 .69 78L05 .69 79L05 .79 
7430 . 1 9  7490 .49 7 4164 40 pin 5T 1 011.29 40 pin WW 1 .99 78L 1 2  .69 79L12 .79 
7432 .29 7491 .69 7 4 1 73 5T = SOLDERTAI L WW = W I REWRAP 78L15 .69 79L 1 5  .79 
7440 . 1 9  7492 .59 74 1 74 
7442 .49 7493 .49 7 4175 
7445 .69 7496 .74 74 1 76 
7446 .69 74100 1 . 1 9  74 1 92 

LI N EAR 7447 .59 7 4 1 07 .34 7 4193 
7448 .69 7 4 1 2 1  .34 7 4196 4K STATIC 

RAM SPECIAL 
LM301v .34 LM556 .69 LM 1 488 1 .39 
LM308v .98 LM565 .99 L M 1 489 1 .39 

MOTOROLA LM309K 1 .49 LM566v 1 .49 L M 1 800 1 .99 

74SOO SERI ES PART #MCM66L41C·20 
LM31 1 v  .64 LM567v 1 .29 L M 1 889 2.49 
LM3 1 71 2.29 LM723 .49 LM3900 .59 REPLACEMENT FOR LM318v 1 .49 LM733 .98 75451 v  .39 

745124 3.95 745288 4.75 TMS4044·20 4096x 1 LM323k 4.95 LM74 1 v  . 2 9  M C 1 330v 1 .89 
745174 1 .49 745387 5.75 THESE ARE CERAMIC 200ns LM324 .59 LM747 .79 M C 1 350v 1 .29 
745188 4.75 745471 1 8.75 LOW POWER RAMS IN A STANDARD LM339 .99 LM748v .59 M C 1 358 1 .79 
745195 1 .95 745472 1 8.75 18 PIN DIP. LM377 2.29 L M 1 3 1 0  1 .90 · 
745240 2.95 745474 1 9.95 VERY LIMITED SUPPLY. THEY WON'T LM380 1 .29 L M 1 4 1 4  1 .59 
745260 1 .80 745570 7.80 LAST LONG AT THIS PRICE. LM555v .39 L M 1 458v .69 
745287 4.75 745571 7.80 399 1 6/5995 .. 

Circle 209 on Inquiry card. 

100pcs 

4.95 4.75 
4.95 4.75 
9.95 Ca l l  
7.95 6.95 

1 2.95 1 0.95 
9.95 9.50 
9.95 8.95 

29.95 Cal l  
21 .95 Call  
29.95 Cal l  

1 79.95 Call  

8080 
BOBOA 3.95 
BOSSA 1 2.95 
8 2 1 2  2.75 
8 2 1 4  5.25 
8216 2.75 
8224 2.95 
8226 3.49 
8228 4.95 
8238 5.50 
8251 6.95 
8253 1 2.95 
8255 6.50 
8257 1 6.95 
8259 1 4.95 
8275 49.95 
8279 1 5.95 

T.V. 
CI RCU ITS 
M C 1 330 1 .89 
M C 1 350 1 .29 
M C 1 358 1 .79 
LM380 1 .29 
LM565 .99 
LM741 .29 
LM 1 3 1 0  1 .90 
LM 1800 1 .99 
L M 1 889 2.49 

1 011 .00 
1 011 .00 
1 0/1 .00 

.79 

L E OS 
Jumbo Red 10/1 .00 
Jumbo Green 6/1.00 
Jumbo Yellow 611.00 
5082·7760 .43'CC .79 
M A N 74 .3CC .79 
M A N 72 .3'CA .99 

DIP 
SWITCH ES 

4 posit ion .99 
5 pos i t i on 1 .02 
6 position 1 .06 
7 posit ion 1 . 09 
8 posit ion 1 . 1 4 
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Is For 
Su perBrain® People! 

Now, owners and operators of l ntertec 
SuperBrain computers around the world 
have a special newsletter to call their own! 

Superletter is packed with important 
technical news, accessory ideas, and 

CP/M software designs for the SuperB rain. 

Regu la r  features include Technical Corner, 
Q &A Forum, l n tertec Factory News, Guest 
I nterview, and Super Classifieds. 

For subscription info and ad rates, contact: 

SlPERLEni:R 
Abrams Creative Services 

P.O. Box 3 1 2 1 
Beverly Hills, CA 902 1 2  

(2 1 3) 277·24 1 0  

Circle 3 on inquiry card. 

I NVENTORY CONTROL SYSTEM  
WITH PARTS EXPLOSION FO R 

F IN ISHED GOODS A N D  ASSEMBLIES 
Parts requirements forecasting & Pull Sheets 

Reorder Reports 
Economic Order Quantities 

5000 Items per 8" disk 
AVAILABLE FO R C R O M E M CO, CP/M"'. 

AND OASIS OPERATI NG SYSTEMS 

Hardware requirements: 64k RAM, 
1 32 Column printer. 
Manual and 8" floppy disk . . . . . . . .  $250. 
Mulli·level explosion version . . . . . . .  $499. 
Job Costing . . . . . . . . . . . . . . . . . . .  $350. 
Accounts Receivable, Accounts Payable, 
Order Entry, General ledger, Payroll and 
Mailing list programs also available. 

FE ITH SOFTWARE, I N C. 
204 MARVI N RD. 

ELKINS PARK. PA. 1 9 1 1 7  
(2 1 5) 7 82-82 40 

Circle 1 62 on inquiry card. 
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t.O"p w!U'OI.:t =t •nro:,., e�l.,., 

FhrSic.:>l attl�Cl'r.u\u. 

• us.\!l.!L W!ni i\:::Y C01VO:Jl  • � J�tn:llt'Ja: C RS2l2 1 

e S'ALL SI:T., 1..0-' ra.tll • SHCU: 9 \'CI .. T M'!'T'I:RY 
• a:JoO'u:l'U.Y OCOJ!E:tl'U) • ENN TO IIUltD • API'UC\'MQ; !OTf:" 

�''-'<!t &rrl TTo>n.....,.tt.er . . . . . . . , . . . . . . .  $ J4.9S :=::::: .;:{y�� -�-Tr-;•n.�nm�r · · : · : · : : : : : : : : :  � 1:::� ;;:_!;:�J;Ion�� cnly · · · · · · · · · · · · · · · · · · · · : : : : : : � ��::� 
tii\JL YUJ!I OfCIJI !GI ! QIJQ\' '!HI: OICl-WI:l< 1 

K!U CUlt.Hn i'Cll. ��t. .. , 
h.'ltl'�, ,\nt,enna, inlltru::t!ONI 
��=�c.Jt!I��·WJ<, 
Ootck cr ""''e)"''f'd<:r only. 

Circle 1 41 on inquiry card. 

E/Z ASSOCIATES 
�ss� srNC:JI1'ST a�. 
S.W .JC6F., CII 9Sl2l 
1•081 518-8096 

TWX-LINK 
TWX-LINK is a complete software 
package which interfaces your micro· 
computer to the Western Union TWX 
network. 

Using an FCC approved direct connect 
modem, TWX-LINK allows your com· 
puter to act as a TWX terminal for 
both incoming and outgoing messages. 

TWX-LINK constantly monitors your TWX line. Incoming messages are 
automatically received, acknowiedg· 
ed, and written to disk storage. 

TWX, TELEX, MAILGRAMS, AND TELEGRAMS can ail be created, 
edited, and sent from your computer 
by using TWX-LINK. 
Call, write, or TWX for more info: 
CAWTHON SCIENTIFIC GROUP 

24224 Michigan Avenue 
Dearborn, Michigan 48124 

PH: (3 13) 565·4000 
TWX: 8 1 0·22 1 · 1 265 

Circle 63 on inqu iry card. 
' 

MAXI MICRO 

MAGNOLIA ill 
.MICROSYSTEMS 
2812 Thorndyke W. • Seattle. WA 98199 
1206J 285-7266 !800J 426-2841 

CP/M is a trademnrk of D1Q1tal Research. 

Circle 226 on inquiry card. 

APPLE OWNERS! 
Combine your APPLE computer with 
our h igh speed d u al channel  A I D  and 
contro l l e r  boards to create you r  own : 

DIGITAL STORAGE SCOPE 
o Sample rate DC to 3.5 M h z .  
o 1 024 S a m p l e  B u ffer M em ory 
o Pretrigger V iewing 
o D u a l  or Si ngle Channel  Trace 
o Trigger e ither channel 
o Programmable Scale Select 

A l l  trace parameters are entered 
th rough keyboard to the o n  board 
software i ncluded in P R O M .  H igh 
reso l ut ion graphics used to d i s p l ay 
waveforms. 

Price for two board system $495. 
California residents add 6% sa les  tax . 

RC E L ECTRONI CS, I NC.  
7265 Tuol umne 

Goleta,  Californ ia  93 1 1 7  
(805) 968-6 6 1 4  

Circle 346 on inquiry card. 

THE COMPUTER OF THE FUTURE 
Bigger than 8·bil. smaller than 32-bit: IEEE 
696/S-100 compatibility and RS-232 1 /0. 

Next Year-the computer of the future with 
user software wi l l  be here at 520,000. 
TODAY we can offer you the NUCLEUS of 
TOMORROW's computer for only -

$2995 
A package of IEEE standard boards AND 
the latest 16-bit software - O.S. and PASCAL 
o DUAL CPUs- 8085 for current programs 

- 8088 for 16-bit software 
- without changing hardware 

o 64K byte fast. reliable RAM 
o DMA Disk Controller 
o Support board - clock. RS-232 port. etc. 

ACT NOW - LIMITED QUANTITIES 
AVAILABLE AT $2,995 PRICE 

CALL o r  WRITE NOW FOR FULL DETAILS 
(213) 454-2100 

SYSTEM INTERFACE CONSULTANTS. INC. 
17440 Revello, Pacific Palisades. CA 90272 

computer systems Jl� established 1969 

Circle 395 on inquiry card. 

Tl 820 KSR PAC KAG E 

FULL 
OPTIONS 

NEW 
$1 737 

BRAND NEW IN BOX WITH 112 PAGE MANUAL 
Large OEM overstoc� resul1s In 11 limited quantity oller ol this super 
reliable. leature packltd lllrmlnal at a below wholesale price. 

FULL tTl item •101) OPTION �PACKAGE": Device lorms control, 
compressed & expanded print. t8 krt numeric pad. lull ASCII. Wecounl 
more than 100 user selectable options & leatures. This virtually assuras 
compatibility wrlh your application. 

PARTIAL LIST OF FEATURES 
PRINTER: 150 CPS: 9X7 dot malrix; 128 ASCII characters including 
control chars. (great lor debug), forms conTrol: double-width and 
normal, compressed and stall(tard pns. f" styles) 10 2t8 Chlrs.l11ne: 
bidlleclional; 1280 char. buller; II & H tabs; 3�·15'' \factor leed; 6 & 8 
hnes per inch: sgl/dbt spacing; In\ char. visibility: skip perf.; auto. CR

LF: programmable new-line response. 

KEYBOARD: Full ASCII; t8 key num. pad: prog. CR and ENTER keys: 
conlrol panel with numeric display; aulo repeat: N-key rollover: pull-oul 
operator's utlereoce cards, deep dish keys. 

GENERAL: Full blown RS-232: 1 10.9600 baud: EIA & OC3/0C\ busy: 
Bell 103. ttl,  202 & 2t2A modes; locallstandby/oll·line modes: non
volatile optionlforms/21 char. prog. answerback memory: p1rity s-elect.; 
6" EIA cable: FOXIHOXIHOX w/reverse channel. 

PRICING: List price lor this contiguration Is $2420. Our price. brand new 
in oriyinal box. guaranleed working to lull specilications. $1737 FOB 
Moms Plains. NJ. COO and credit cards on approval. NJ add sties tax. 
Call or wr1te lor lull specifications 

FOR 

Pllo,.. ......,...t!ioni•IICI 
q\MIIOOIII ·I· -� 

2011267·1117 

TRS-80 MODEL I .. Ill 
SPEECH & SOUND 

CUSI0\1 SOIJ!I.O : :s � carvu�r cont..rollcd, <XrPlex 501.-"-'rl 
gen.1r.u.or c�lc of L'lnx> u::ne m.::s1c ,,s ·..ell as 
s;:cc,,\l. soW'd cffects . Tiu:l'C ta.:- qcr-.:lramrs op::rdte 
�o·ttll iJ "-.Jute" r>010C' SOUI'o.! <Uld proqr;L�lblc \Ol ll'C  
control ra"lp IJC!'ICr;rtor to crC<Jte a ·-'!alth of sol:ld 
effects. ;J )  control func"t.1ons M'C lat..ched, allowll'lg 
th:: CS l.:oard to <)!:cr.1tc .. tulc t/� pro<JI'ilm conttmrs, ���;�: cont1.n1.1::uv sound pi'Odu::tton durn)'} pi'O<IT,"\I!l 

11� CS loard t1.)CI'Cs .�s ll k 1 t or a.s ..., as!lCil'tllcd 
r-,::: l:ollrd. ll ne-ed-. only 5vnc "t 200m.J , ,:, forty 
mnrcctor cll!>lc .-.ro .J t�:C.'llr.<.!r. Wt th Lht· r.but>le coll.>le , 
r:w::> u?\1ts nuy I� o,.�l'l ltcd �unul wncously. 

K l l  -� �49/ two for S85 

1\SSEMBLED � - s58/ two for S98 

Cl.JSI0\1 SPIICII 5\,\lii!SISI M :is 11 piDr�ll' blred speech 
synth::s 1 ::.cr "lllch can <JC:"Cr.ll� ht<;h C]U.lli ty, inflec� 
htr:u"'l l i ke �:.;:,cch of un..l ir.ll lCd \OCillluliU)•. �'Orty stx 
ph:wocr.cs <�I low t.h:: crclll!On or rost lllly enqltsh 1o0rd 
.1s :.ell •l S I'\l lly  n::m�t>;!llsh -..on.ls . nu t..'"l>t a::rcs 
fully <Jssa:blcd .:md �sto::d .tnd ronl.s only ,, !ort;

a:>n."'C<::tor Cllblc and 11 :il-.c..lkcr . 

CABLE 

css 
; r tblon C<lhlc ._., th rc cdqc ax�T�rs , plll<)s 

tntD c>:p. port of cru ot· f:</tm·. 

double t:ot:Jle � -S25 
SVDC REGULATED POWER SUPPLY 

fE)ust�:r;· ""' �ipherals 
ll.�o Hl'$9 

: fully � led , 

. .. �23 
$2 ,;lupptng J handltrYJ 

]$) for Cil01Kl.l] 
• 6 \ for R . I .  res . 

o-,, . .. itk"? O..b 
4-6 ""-"Ck"' for ,clt�..:.ry 

• "'""'"""'• •I 

Circle 108 on inquiry card. 



T R S -8 0  
S E R IAL 1 / 0  
• Can input into bas ic 
• Can use LUST and 
LPRINT to output, or 
output continuously • 
RS -2 32 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 1 1  D. 1 50, 300, 600, 
1 200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. D.T.R. 
line • R e q u i r e s  + 5 ,  
- 1 2  V D C  • Board only 
$1 9.95 Part No. B01 0, 
with parts $76.69 Part 
No. 801 DA. assembled 
$9B.25 Part No. B0 1 0 
C. No connectors pro
vided, see below. 

1 6  lines, 64 columns • 
Upper and lower case 
• 5x7 dot matrix • Se
rial RS-232 in  and out 
with T T L  p a r a l l e l  
keyboard i n p u t  • O n  
b o ard b a u d  r a t e  
generator 7 5 ,  1 1 0, 
1 5 0 ,  3 0 0 ,  6 0 0 .  & 
1 200 jumper  select
ab le  • Memory 1 0 24 
characters (7-21 L02l 

GAME PADDLES 
& SOUND 

FOR TRS-80 

OPTO-ISOLAT.ED PARALLEL INPUT 
BOARD FOR APPLE II 

There are B inputs that 
can be driven from 
TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the B sockets 
of your Apple II. It has 
a 1 6 pin socket for 
standard dip ribbon 
c a b l e  c o n n e c t i o n .  
Board only $15.65 

Part No. 1 20, with parts $69.95. Part No. 1 20A. 

• Video processor chip .. ---------1 
S F F 9 63 6 4  by N ecu-

Baud . rate is continuously adjustable from 0 
to 30,000 • P1ugs into any peripheral 
connector • Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even • Jumper selectable 
address •" SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple I I  for a video or an intelligent terminal. 
Also can output in correspondence code to 
i n te rface with some se l ectr ic s . • A l s o  
watches DTR • Board only $14.95 Part No. 
2, with parts $51.25 Part No. 2A, assembled 
$62.95 Part No. 2C 

lon ic  • Control  c hal'
acters lCR,  L F, �. � .  
t ,  1 .  n o n  destruct ive 
cursor. CS, home, C L  
• White characters o n  
b l a c k  background o r  
vice-versa • With  the 
a d d it i o n  o f  a key
board,  v ideo monitor 
o r  T V  set with TV 
i n t e rface ( p art n o .  
1 0 7 Al a n d  power 
supply th is  is  a com
p l e t e  s t a n d  a l o n e  
terminal • a l s o  S-1 00 
compatible • requires 
+ 1 6 , & - 1 6  VDC at 1 OOmA, and BVDC at  
1 A.  Part  N o .  1 O O O A  

$296.45 kit. 

Circle 1 50 on inquiry card. 

M ODEM 

• Type 1 03 •  Full o r  half .. ----------------.. 
duplex • Works up to 
300 baud • Originate 
or Answer • Serial TTL 
input and output • con
nect 8 ll speaker and 
crystal mic. directly to 
board • Requires +5 
volts • Board only $7.60 

· Part No. 1 09, with parts 
$29.95 Part No. 1 09A. 

PARALLEL 
TRIAC O UTPUT 

BOARD FOR 
APPLE II 

APPLE I I  
PROTOTY P I N G  
H O B BY / CARD 

Part No. 7907 
$21.95 

RS·232/20mA 
INTERFACE 

R S-23 2 / TTL 
I NTERFACE 

S-1 00 B U S  ACTIVE TER M I NATOR 

Board only $ 1 8.1 5 Part No. 900, with parts 
$29.89 Part No. SODA. 

SERIAL 110 

Four Serial 1/0 RS-232 
ports. S-1 DO Bus, Soft
ware or jumper selectable 
baud rate.(1 1 0, 300, 600, 
1200, 2400, 4800, 9600, 
1 9.2KJ,on board Xtal baud 
rate generator, Address
ing, switch selectable, 
Parity or no parity (odd or 
evenl switch selectable, 1 · 
or 2 stop bits, 5 to 8 
bits/character. Board only 
$35.19 Part No. 7908. 
With parts (kitl $1S9.95, 
Part No. 7908A. 

RS-232/TTY 
INTERFACE 

. �··· .. . { '  :mm-

This board has two 
active circuits, one con
verts RS-232 to 20 mA, 
the other converts 20 
mA to RS-232. Re
quires + 1 2  and - 1 2  
volts. $9.95 Part No. 
SODA Kit. 

BITE May 1981 491 



7400 74LSOO 
SN7400N .1 9  SN74123N .59 74LSOON .35 74LS164N 1 . 1 9  
SN7401N .22 SN74125N .39 J4L50 1 N  .28 74LS165N .89 
SN7402N .22 SN74126N 44 74LS02N .28 74LS166N 2.48 
SN7403N .22 SN74128N 59 74LS03N .28 74LS168N 1.89 
SN7404N .22 SN74132N .69 74LS04N .39 74LS169N 1.89 
SN7405N .23 SN741 36N 95 74LS05N 28 74L$170N 1 .99 
SN7406N .23 SN741 39N 95 74LS08N 39 74LS173N 89 
SN7407N .23 SN74141N .69 74LS09N 39 74LS174N .99 
SN7408N .26 SN74142N 2.95 74LSION 2' 74LS175N 99 
SN7409N .23 SN74143N 2.95 74L$ 1 1 N  .39 74L$ \ 8 1 N  2.20 
SN7410N .22 SN741 44N 2.95 74LST2N 39 74L51 90N " 5  
SN74 1 1 N  ,29 SN74145N 62 74LS13N 47 74LS191N 1 15 
SN7412N .29 SN74147N 1 95 74l$14N 125 74l$192N .98 
SN7413N 39 SN74 148N 120 74l$15N 39 74LS193N 98 
SN7414N 59 SN74150N .99 74LS20N 26 74LS194N "5 
SN7416N 29 SN74 1 5 1 N  .67 74LS2 1 N  38 74LS195N .95 
SN7417N .29 SN74152N 67 74LS22N 38 74LS196N 89 
SN7420N 22 SN741 53N 67 74LS26N 39 74LS197N .89 
SN7421 N  35 SN74154N 1 1 9  74LS27N 39 74LS2 2 1 N  1 49 
SN7422N .29 SN74155N 82 74LS28N 39 74LS240N 1 .95 
SN7423N 29 SN741 56N 89 74LS30N .26 74LS24 1 N  1 .90 
SN7425N .29 SN74157N .69 74LS32N .39 74LS242N 1 .95 
SN7426N .29 SN74158N 1.65 74LS37N 79 74LS243N 1 .95 
SN7427N .29 SN74160N 95 74LS38N 39 74LS244N 1.95 
SN7429N .45 SN741 6 1 N  95 74LS40N 26 74LS245N 4.95 
SN7430N .23 SN74162N 89 74LS42N 79 74LS247N 1 1 0  
SN7432N .29 SN74163N 87 74LS47N 79 74LS248N 1 1 0 
SN7437N 29 SN74164N 97 74LS48N ,79 74LS249N 1 .69 
SN7438N 29 SN74165N 97 74LS51N 26 74LS251N 1.79 
SN7439N .29 SN74166N 1 .20 74LS54N 35 74LS253N 98 
SN744QN 24 SN74167N 1 95 74LS55N 35 74LS257N .98 
SN744 t N  .79 SN741 70N 1 .69 74LS73N 45 74LS258N 98 Digi���'l" 1���1l �-��J1����;s, ,., SN7442N .57 SN74172N 5.95 74LS74N 59 74LS259N ?.95 
SN7443N 79 SN74173N .79 74LS75N 68 74LS260N 69 
SN7444N .79 SN74t74N 89 74LS76N 45 74LS261N 2 49 Q..,.., Cnoocef'J MilOels - The i[CH 310 11as aD �bcM SN7445N 79 �N74175N .89 74LS78N 65 74LS266N 59 �s \c:IJ ��:::V1 ! I•VIS 19 r��$ Dlr.IS O l!JG V"<: 
SN7446N 79 SN741 76N 65 74LS83AN 99 74LS273N 1 .75 
SN7447N 59 SN74177N 85 74LS85N 1 1 9 74L5275N 4.40 p..S S  . T��e 1£CH 300 ��as a o �.;, vac .uutacv a..:� ar• 

SN7448N 79 SN74179N 1.80 74LS86N 45 74LS279N 59 -rtfC tlle ar.o.t rutl.fts but ... ,ti'OJt lnsta-Onms' " 
SN7450N .23 SN74180N 75 74LS90N 75 74LS283N 1.10 

\:) ,.,,�, 1�1� · ·� '" �·�"�"""' 
SN7451N .23 SN74181N 1.75 74LS92N 75 74LS2901'' 1 .29 .• . . TECH 300 Org•lal Multomt�le• S t I 0 

SN7453N 23 SN74162N 75 74LS93N 75 74LS293N 1.95 ... TECH 310 Orgotal Mull•meter $1 40 

SN7454N 23 SN741 84N 1 .95 74LS95N 88 74LS295N 1 1 0  TECH 33 0  O.gotal Mullometer St89 

�� �g�� :r,.".'�i.��·��� , , ,  SN7459N .29 SN74t85N 1 .95 74LS96N 98 74LS29BN 1.29 '" 
SN7460N 23 SN74186N 9 95 74LSI07N A5 74LS324N 1.75 1; ! ��:��: ����:age Pfotle SJ5 
SN7470N 39 SN74188N 3 90 7<1LS109N 45 74LS347N 195 SJ5 
SN7472N .34 SN74190N 1 1 5 74LS1 t 2 N  4 9  74LS348N 1 .95 � Ct·231 AC Cuucnt Ciamo '" /'""' OL·241 Oelu•e Test Lead Kot S\0 SN7473N .38 SN74191N 1 1 5 74L5 1 1 3 N  4 9  74L5352N 1 65 TL·242Soa•eTest leads S6 
SN7474N 36 SN74192N .85 74LS 1 1 4 N  5 5  74LS353N f65 
SN7475N .38 SN74193N 85 74LS122N 55 74LS363N 1 .49 . VISTA SN7476N .36 SN74194N 85 74LS123N 1 . 1 9  74LS365N .99 
SN7479N 4.60 SN74195N 85 74LS124N 1.35 74LS366N 99 COMPUTER SN7480N 59 SN74196N .85 74LS125N 89 74LS367N .73 
SN7481N 1 . 1 0  SN74197N 85 74LS126N 89 74LS368N .73 COMPANY SN7482N 1 1 0  SN74198N 1 39 74LS132N 79 74LS373N 2.75 
SN7483N 55 SN74199N 1 .39 74LS1 36N 59 74LS374N 2.75 
SN7485N .65 SN74221N 1 .39 74LS138N 89 74LS375N ,69 APPLE'" SN7486N .39 SN74251N .95 74LS139N 89 74LS377N 1 .95 
SN7489N us SN74273N 1 05 74LS145N 1 .25 74LS385N 1 .95 40 CHARACTER SN7490N 39 SN74279N 89 74LS148N 1 49 74LS386N .65 
SN7491N .65 5N74283N 2 1 5 74LS t 5 1 N  7 9  74LS390N 1 95 
SN7492N .52 SN74284N 390 74LS153N 79 74LS393N 1 .95 TYPE· AHEAD BUFFER SN7493N 49 SN74285N 3 90 74LS154N 2.49 74LS395N 1.70 
SN7494N " SN74290N 1.25 74LSI55N 1 1 9  74LS399N 2 95 MOOEL 150 SN7495N 65 SN74298N .95 74LS156N 99 74LS424N 2.95 
SN7496N .72 SN74365N 68 7<1LSt57N .99 74LS668N 1 .75 
SN7497N 3. 1 0 SN74366N 68 74LS158N 75 74LS670N 2.29 
SN74100N .99 SN74367N .79 74LS160N 9& 81 LS95N 1 .99 
SN74 107N 32 SN74368N .79 74LS 1 6 1 N  1 1 5  81 LS96N 1 .99 
SN74109N .53 SN74390N 1 .90 74L5162N .98 8 t LS97N 1.99 
5N74 1 1 6 N  1 .95 SN74393N 1.90 74LS163N .98 81 LS98N 1.99 
SN74 1 2 1 N  .29 SN74490N 1 90 

'SN74122N .39 LINEAR CMOS 78H05 5.95 LM1414N 1.90 $49'95 CD4000 .35 C04093 .99 78M06 1.49 LM1 458CN/N 49 
CD4001 .35 C04094 2.95 78M.G. 1 49 MCt488N 1 49 
CD4002 .35 CD4098 2 4 9  LM105H 99 MC1489N 1.49 
CD4006 1.39 CD4099 2.25 LM 108AH 2.95 LM1 496N .89 C5CCONTINENTAL SPECIALTIES 
C04007 .29 MC14408 1 2.95 LMJOQH .79 L M 1 556N 1 ,50 
CD4008 1 .39 MC1 4409 1 2.95 LM301CN/H .35 L M 1 800N .79 Modtl lM·J 40-chanflf!l LogiC Mon1!0t 585 00 

CD4009 .49 MC14410 1 2.95 LM304H 98 LM1 820N .95 Madrl LM-l logrc Morutor 6000 

CD4010 .49 MCI4412 1 2.95 LM305H .89 LM1850N 95 Mdtl LM·2 logrc Mor111or 14700 

CD40 1 1  .35 MCI4415 8.95 LM306H 3 25 LMI889N 3.95 MAl-100 100 MHZ Portable FreQuency Counler 

CD4012 .29 MC14419 4.95 LM307CN/H ,29 LM2 1 1 1 N  1 .75 14900 

CD4013 49 CD4501 .39 LM308CN/H .98 LM2900N 99 5000 

CD4014 1.39 C04502 1 .65 LM309K 1 .49 LM2901 N  2.50 2800 

C04015 1 . 1 5  C04503 .69 LM310CN 1 .25 LM2917N 2 95 7700 

CD4016 59 C04505 8.95 LM31 1 D/CN/H .98 CA3013T 2.29 21 95 

CD401 7 1 .1 9  CD4506 .75 LM312H 1.75 CA30181 1 .99 2201250 

CD4018 CD4507 ,95 LM317T 2.75 CA302 1 T  3.49 
C040t9 49 CD4508 3.95 LM318CN/H 1 .49 CA3023T 2.99 
CD4020 1 . 1 9  C04510 1 .39 LM319N/H 1 .25 CA3035T 2.75 
CD4021 1 . 1 9  CD451 1 1 .39 LM320K-XX• 1 49 CAJ039T 1 .49 
CD4022 1 . 1 5  CD4512 1 .39 LM320T·XX• 1 .25 CA3046T 1 .29 
CD4023 .38 CD4515 3.95 LM320H·XX• 125 LM3053N 1.49 
CD4024 79 CD4516 1 69 LM323K 4.95 CAJ059N 3.25 
CD4025 38 CD4518 1 .39 LM324N 1 .25 CA3060N 3 25 
CD4027 65 CD4520 I 39 LM339N 95 CA3062N 4 95 
C04028 .85 CD4555 4.95 LM340K-xx· 1 49 LM3065N 1 49 
CD4029 1.29 CD4556 99 LMJ40T·XX· 1 25 CAJ080N 1 .29 
CD4030 .45 CD4566 2.25 LM340H·XX• 1 25 CA308 1 N  1 69 
C040J 1 3.25 74COO .39 LM344H 1 .95 CAJ082N 1 .69 
C04032 2. 1 5  74C02 39 LM348N 1 .85 CAJ083N 1 .99 
C04034 3.25 74C04 39 LM358CN 98 CA3086N 1 .29 
CD4035 .95 74C08 49 LM360N 1 49 CA3089N 2.75 
CD4037 1 95 74CI O 49 LM372N 1 95 CAJ096N 2.49 
CD4040 1 .29 74C14 1 .65 LM376N 3 75 CA3097N 1 99 
CD4041 1.25 74C20 39 LM377N 3.75 CA31301 2.49 
C04042 95 74CJO 39 LMJBOCN/N 1.25 CA31 40T 2.49 
CD4043 85 74C32 99 LM38 1 N  1 79 CA3146N 2.49 TheOIG1TALKERosaSP&«:h syrolllesossystem 
C04044 .85 74C42 1 85 LM383T 1 .95 CA31 60T 1 49 Cf)I1SI51ot>g ol mulhple N-r;Mn"'!l MOS onte-

C04046 1.75 74C48 2.39 LMJ86N 1.49 CA3190N 1.95 9'•11td (orCuols ltconr,.,ns liWflol!oCh proces5-0' 

CD4047 1.25 74C73 .85 LM387N 1 49 CA34QIN .69 cthP ISPCtaror:l soeech ROMaror:l'*l\enuseod 
""''" e•tounal Idler. amplotoe•. a/'011 s.pea�er. 

CD4048 99 74C74 .85 LM390N 1 .95 MC3423N 1 .49 prod..CI!�3�)'Siumwllocngen�alesll!giiQ""'I'1V 

C04049 .69 74C85 2.49 NE531 VIT 3.75 MC3460N 3.95 s.peer;h ondudong tlle n&tural onllectoo<l •ror:l 

C04050 .69 74C89 4 95 NE555V 39 SG3524N 3.95 empn.asos (II the orogo,..l spe-eCh Male. temale, 

CD4051 1 .1 0 7:4C90 1 85 NE556N 98 CA3600N 3.50 
al'ld cllo\dren's .ooce� c:an De �ynthM•:Itd 

CD4052 1 .1 0  74C93 1 85 NE56tT 1 9.95 LM3900N 59 • Coml)lelely ondependant sysrem, nol 

CD4053 1 .1 0 74C95 1 .85 NE562B 7 95 LM3905N 1 .49 
riiQuonnga proceSSOt conr•OIIe.-• Oesogtlltd robe eu�v ontou1aced 10 mosr 

CD4055 3.95 74C107 1 . 1 9  NE565N/H 1 .25 LM3909N 98 popule• moetO(l<oceSSOts 

CD4056 2.95 74C151 2.49 NE566HN 175 AC4 1 3 1 N  2.95 • 2�6 paeS<ble add•eM.rrble e•p•eMoons 

CD4059 9.95 74C154 3.50 NE567V/H 1 50 RC4 136N 1.10 • Male. temale. al'ld choldten's •Oote5 • Natural lflllectoon anaemllllaStSol orogonar 
C04060 1 .39 74C157 2. 10 NE592N 2.75 AC4 1 5 1 N  4.50 "'""' 
CD4066 .75 74C160 2.39 LM702H 2.99 RC4194 4.95 • Ada•esses t28�oi ROM <l"ecrly 

C04069 .35 74C161 2.30 LM709N/H .29 RC4 195 4.40 • Cotnmunc.tes ..-rth S\111(. or dod<ed 

C04070 .49 74C163 2.39 LM710N/H .98 ULN2001 1.25 
dynarnotROMs • nLcomPIIt.ble 

CD4071 74C164 2.39 LM7 1 1 N/H 39 ULN2003 1 .50 • MICR09US'w comp,1!oble 

CD4072 74CI73 2.59 LM715N 1 95 SN75450N .59 
CD4073 74C174 2.75 LM723N/H ,75 SN7545 1 N  OIGITAU<ER'" DT1 000. Sel l  cont.1Md 
C04075 74C175 2.75 LM733N/H .98 SN75452N board tM't - with just • �ker •nd • 

C04076 74C192 2.39 LM739N SN75453N pow..- •uppty - can ram. of'l •nv CS.If"'ld 
CD4077 74CI93 >39 LM741 CN/H SN75454N combln�lon ol 144 wora.. $485.00 CD4078 74C195 2.39 LM741CN·14 SN7549 1 N  
CD4081 74C922 7.95 LM747N/H SN75492N DIGITAU<ER"' OT1MO.ChlpMtforbulldlng 

CD4082 74C923 6.95 SN75493N Olgltalker Into your own •valu.tlon Me/gn. 

C04085 MM80C95 1 .50 SN7549-1N $95.00 
CD4089 MMBOC97 1.25 

492 BYI'E May 1981 

Apple® I I  48 K 
Apple® I I  Plus $12 5 DISK SYSTI:_F.il S.P_ECIAL 

Apple I I  Plus w/48K Supermod Video Modulator 
Disk I I  w/Controller Integer Based ROM Card. 

ACP PRICE $1 995.00 
Hr·SD"!ed Ser�al 110 0565 O.gr-Sector 534900 1nte9er ROM Card 518900 
Centrorur.s Prm1er 110 Aoo1e GraohK:s Tablet 675 0(1 Proto Cara � 1 95 
AO(llesott 11 Frrmware 0 C Hayes M!Xlem II 34995 M & R MOOulaiOI 2995 
ADt'lr. C loc k [)1� 11 ..,-CG'ItrOlei & Dos JJ moo Cassene . • . . . • . . ' 54.95 
lnlrol X·IO Syslem Orsk II 45900 16!<. Uograae Krt 5495 
lntr.:JI X-IO Conlroller Pascal lang System 450 00 DeskTOP Plan 9800 
All Musrc Synthesrzer Parallel Prrnter Card 16500 8" ' Fioooy ControUer 35000 
16 Ch An..11!l;j lnouT C()'lrmunrcalrons Card 18900 Heuflshcs Speechtab 1 7900 
2 Ch Analog Oulpol Bus,ness�ltwarePkg 6250(1 Romplus + 169 00 
13·Key Keyoad Corvus 10 Mf9atlyte Or��·e Sunertalker 279 00 
Vrsr-Cat 462500 Castrrer 2500C 

U/$3995 
• Apple I ll Oplion A. Apple II 96K. 

Informal ron Analysl Package. • Apple Ill Option C: Same as 

12w BNI MoMor . .  . . . • • . •  53995.00 Option A Plus: Disk 11 for Apple 111, 
• Apple Ill Op!ion 8: Same as S1lentype Thermal Printer . . . . . . . .  54765.00 

Option A Plus: Disk II for • To substilute t28K Apple Ill lor 
Apple Ill . .  • • • • • •  54395.00 96K Apple IlL . . . . . . . . . . . . . . .  Add 5450.00 

NEW APPLE PRODUCTS 
• "APPLE FAW w Ctns tho:�.:ll pr!Jt*!lllS �om (M!ICfowded • OOS 3 3 UI))I;J()e KIIS 2� 1T()fes\ol;tge N1 16·sec!Of 

m,xllrreS I):sl{1le!I SOCCrhcally 101Aoole ""' fermat S6500 
• "BIT J" w New 80 • 2J VIOOJ Board !01 ADDle Comoletely • Mwntaon Hardware M\ISIC Boaltt. Dest ytt -

CMlDJIIOit wrth f'aSC.lt S3299� 16 ctliP'els s;sooo 
• "8AR WAN0" Hel'oiet1 P.XYrO HEOS·lOOO B.lr Cocte • Co-11� 1 1 ReV1$10'1 Klt 200v overaJ processr11] 

•ntMa::oo tc Appe S19900 � flCreasearo suroons slardarC r-111ters Reo..ctd 
• "SEC APPLE A!0" - 8 CI\i1nnt! A/O lnter1actc()T()Ietely doSk l'lardorg AOO•Ioonal error eheckng 

assenilled ard testN 59950 l� maiJ.loli VerlJCJhleexpallded $14$00 
• "APPLE FOAIRA/f S11500 • Pasta! Revl51011 Krt Adc!s executrve aro 

• " APPLE CRYPIEXT' Ior data ef'C1";'0110nard c��am:rw; caDJtlllrtoes tc Pascal eiMiormr!fll S6SOO 
securrlv S449 00 • Mwnta.n Harcware htlolri5-0n d'lii5.SIS 8 rrore slols 

• ·B2•Ar Gra(tlrcs lnter1ace Card.by 6ase 2 S15995 ICJ A.oolt' Har\tllo-are CJ sdtware seloctaDie 
• 8" 01sk Drrwstor ApPe. C011trollet. OOS. two B" lrctr..Oes oower sl,lf:(lly All3l Soon 

drM:S C.lbrn'!t alll � $145000 • Smar1 Term AtJPe 80 • 24 VIdeo Carll 56 19.00 

• "MICROM00[M" - OC Ha)'tS 53199� • S�tex X-10 $3.49_00 

• "OIGIS£CTOR" Convens �10C'o •rout to Hrllts • Arole Siltnlwe WrtnArole lntellll}tlll lnttr1n 

gr<P�rcs $34995 coo $�900 
e Cahloroia M rcroorOducta • NEW'Ca'dorRa C�e� Systems APPL£ Cb:lt 

VisiC&Ic Keypads Numberlc k&ypad with apse&. 
Ooy $1249� 

• NE'N' Z·BO S11tc�rc ICJ APPLE CPM 2 2  t. M BASIC space ESC · •od - keys lor ViaiCaJc compati· 5 0  532500 
bi111y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 69.00 • SEC ECHO il SII!tc:II Synrne,.rltr S2•99� 

NEW APPLE SOFTWARE 
1 tYIUSTRIKE - Nlole ll �rSllYl oi StarRalllels lrcwn 4 "IIIII lwnlf - H�Rts sm.Jid1ron or �!tfn Guni1Qh1 

A\arr Oil dlSk $3495 arc! Sk!et SI'OOI!r.J S<n>e auaor �s NolSif 5299$ 
2 RU StKt lhtUI'-'Jsh-lh·Res.ll!rc! Lmes.etc 51 0995 S "AI. Tn Pl•• 'Kk·· $89.95 

3. UTUIIII . .  . . $29.95 6 ··-DDSTIII ll( . "'" 
7 UWIAppleZ·80 CP/M Sottwart Caii iOI Pirr::t 

Personal Computer System 

ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 Includes: Compuler Console, BASIC Lang. Cartridge, BASIC 
Language Programming Manual. 800 Operator's Manual w/Notebook. 
1 6 K  RAM Module, Power Supply, TV Swilch Box. !Nut .. Sr•t.- Cmono i'Rt�t��r ""'"' lSOO 

""" tJS H,storv l�OO !Ia�< [�!!OCo!� lSOO 
49900 U S <io-.t<rmtnt lSOO ll.isc �lq!:!ll� lSOO 

6�00 � Sio·l!. lSOO "* '-• - � CWflln 
W OI IoJ Ho SICt'I I W�Itml J�OD Guoot to BII.StC Pocq......,.rq '' " 

1800 Sn< Soc<o!Ocj� J�OD BASrC �I!'I! Proor� '" '  
ssoo t:.ounsei"'Q Poactd1� lSOO .U..Oo • ._, 
ssoo l'lln((lieS otACtoi!N"'"< lSOO 81(11,AM t.le<ncnMDO.M nOOD 
"" PM�cs lSOO \£K RAM Mt<"'YY Moourt moo 
''" GrUI CiaSS<.S (£ .... �1 JSOO OliUIIa 
0100 llu!.roess ccnwruroc�:- JSOO BI¥* 0•Siotltr!. 
ssoo B.is< Pwci'IQicrjv JSOO Oo\1-folrM� 
''" [n!'!;l�>t WIIINlQ ,)� 00 ....., ..,_, 
ssoo Aut; t,tffi'lin(� ,,. Or•...,_ Conrrole< P� ""' 
"" l'rr'IC(Iln ot ft(J"Ort>(� JSOO �� CtJ1trl)io!'< P� ""' 

./Onl<lo. CtJ1tl'dlr< P�• "" 

BOARD COM PUTER SE IDE 
AtP PRitE UtlOSIJRE IOUO PROCEUQR ACP PRICE UCliiiUU 

64900 "' SC·SBC100 , .. 23900 '" 
23900 Add 39 9� 41M6� 6502 37�00 Add 4995 
40900 '" Cosmac Vrp 1801 19900 

T E X A S  I N S T R U M E N T S  
1 "- 1 1 \ ll i'!Hl •\ 1 1 1.1 

99/4 PERSONAL COMPUTER ACP LOW PRICE 

$259.95 
Now! Special T.V. 
Adapter lets you use 
your existing T.V. sel 
as a computer display. 



THE VISTA Y.1000 FLOPPY DISK DRIVE SUBSYSTEM 
• O.U.oo-.chrWt'GfJIIdl .-y"JCX:eAb'��lnl rn:u'O"CC • u tl�rdellclrc:lty����lterrost� 
&-�Wn.:teslr"nSI\ol'l��cWtctskct-.lnl&-n:tl�taoel.nts•StnQB 

lro'TI051D40 � · � q.alltf c::abre11 Wilckcast lnl'll belfll e 
UllniOSKAAWOirOJ· IOIIi:nii � FftJ l ¥d iU' re'lml rJoi !TIUI!S  

ra � dwlj8 (I'CI P IIJrQI *Mi e '*"-

CAilliEr. . . . . . . . . . . . . . . . . . . . . . . . .  . . I H5 
CutlET 'Mih !21 swve � ��� p:JOOe' NtiY & at�el Sl515 
CAIIIEl ..c2'1 !2l � Dl o- t� � !J.WV & �I . $2215 

2 DRIVE CABLE 

4 DRIVE CABLE. . .  

* BOX BUILDERS 
* USE AS REMOTE TUNER/TIMER 

* FULL SCHEMATICS AVAILABLE 
* FOR ONLY $5.90! - FREE W/PURCHASE 

A Rt.'CI!f11 Soec.al Purc,a�e Allo"s us To Pre�ent I no' Foflowong 

NEW. UNUSED COMPONENTS frill Thl MIIRIYII Wldll Canette hCDnllr 
1 UHI\'HF IU"e� SuOa�ntjy "'>:n•C '-1>00� 

irodVCieo O�JI,., 
( Rl MllUatO' w11n �.oo & Voli'<> '"'�.ts 

CN 3 0' � Output 
J {}.a to�� ca� IJJO:•� �M P!J l\«llr5«ffl 

P.uo.:o..f l&etnl 
� JOO Or�r11 10 l� Orvn �raltr '-1 

ALL FOR 

FLOPPY DISK DRIVES 
Tandom TMI 00· 1 5'1•" D o a k  Drive . 
MPI 851 · 51'•",40 tracka . . . . . . 
Shugar1 SA400-5\0" 35 !rack' 
Shugar1 800/801 R 8". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Slemena Shugar1 Compalible Model f00·120·8D . .  . 
PERSCI Model 277 Dual . . . . . • • 
WANGO/SIEMENS 5v.-· Drive 
MPI 652 5v.- Dual. . . . . . . . . . . . . . .  . 
WANGO/SIEMENS 282 Dual 5 \'•" . 
WANGO/SIEMENS 82 . 
MPI 91 Double Track Den111y Si"((le Side. 80 Tracks 
MP1 92 Double lrack Density Double Side. 160 Track 

6800 MICROMODULEN PRICE LIST 
MOOE L N O  DESCRIPTION PRICE 
9600A Srngle Board Mretocompurer S495 00 
9609 Advanced Srngle 8d Comp 168091 S95 00 
96D1 16 Slot Motile• Board I 75 00 
9602 Card Cage 7 5  00 
9603 8 Slot Mo1her Board 100 00 
9604 Power Supply 2 7 5  00 
9605 DC Input Power Supply 325 00 
9610 Ulohly Proto Board 3900 
96 1 1  Alllh. Proc/Memory MOdule 495 00 
96 1 2  Buttered Ulrhly Prolo Board 4 9 0 0  
96 1 6  32K EPROM/RAM Module 2 5 0 00 
9 6 1 7  EPROM PH)C)•ammrng Head 2 5 0 00  
9620 1 6  Channel Patallel l/0 MOClule 295 00 
9622 Seroai·Parallel l/0 Module 325 00 
9627 16K $Ia Ire RAM MCX:ule � 70n!> 395 00 
9629 32K Slahc RAM 450n:i 695 00 
9629A 32K Statoc RAM 200ns 895 00 
9630 Card E•Tender 68 00 
9640 Mullrple Programmable Tomer 395 00 
9650 8Channltl Duple• Se,al l/0 Moa 395 00 
9655 lnTellrgent Tape ConTroller 550 00 
96103 32/32 110 Module 2 7 5 00 
96702 ConTacl Closure M odule 350 00 

UNPOPUt.A TEO BOA�OS !AlSO A�a•laOiel 

Circle 7 on inquiry card. 

The Vista V300 Printer " " "' """"" s e S"hC �<MHI"(>ICI 
e l l6 pror>!OIIit C.........,, . • • tJ\10 """"'"c�• 'Ut"'l • : �'L�:·=:: ··- . ···· ·-

• llll ...... nH ..... � .. <l!ll 
• "'""'���"•'.OOC: _,.,fltoOI' - I! e 'lo& O'""'CI'I.I<.rl .. , 

• St.oM.ord ' l6 t..,,oiCir< ....,.., 
• S<�..u.rajl.>l'.ol"'"' �S?l} C 

c-•"!1' 
• t•W:r.IO'• '10!60111 IQW 

REG. S 799.00 

WITH ALL OPTIONS ACP PRICE $699.00 
Oplron 'M" Tcrmon,11 Scroen Buller ( 1920 Cl'lar) 550 00 
OohOn -s- Hogh Soe•-'d Paoo• Ad•·ance & G•aohoes 5000 
Qptoon -r· Tractor Feed !>000 

UV "Eprom" Eraser 
Model UVs-11 E 569.95 
Holds <1 Ep•om -. a t :J June 
Backed b'l -t� vr•:Jr<; 
e�oerrence 
Model S-52T • • .  $325.00 

ProiPSS1ona1 lrHhtslr1at Modt�l 

I!HIOIC Masler S5995 
INTEL Oala Book 7 50 
INTEL MCS 85 Manual 7 50 
SAlE • OSBORNE BOOKS • SALE S•l• 
lnllo lo Mocros Vol 0 1 2 50 
lntroto M•cros Vol I 1 2 50 
808011. Programmrng 1 2.50 
6800 Programmrrrg 12 �0 
Z80 Prog•ammrng 16 00 
Vol II Some Real MoeroorocessO<s w/Boncler . 27.50 
Vot. Ill Some Real Suooorl Ocvrces w/Srnder 27.50 
lnllo lo MrcrosVol Ill 1 8 5 0  
8086 Programrn"'g 14.95 
Z8000 Programmong I 4 95 
lnuo to Pascal 

. PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 .  roven Quality Factory tested products only. 
2. Guaranteed Satisfaction 
Call For Special School Discou nts 

1 981 CATALOG NOW AVAILABLE 
Send $2.00 for your copy of the most complete catalog of computer products. A must for the serious computer user. 

z�!��6�,������
E
��s�a�.� ,----,S::T::A;::TI::C=-::Rc:A-=:M;::S--,---, 

Z8002 1 6  D•l to 64K 149.00 
zao . . . . . . . . . . . . . . . . . . . . . . . . 10.75 
ZSOA . .  1 4 50 
F·81J850T 1 6.95 
2650 1895 
CD1802 1 3.95 
8080A , 8 5 0  
8080A·4t.1Hz 1 9.95 

'SALE 8085 . . . . . . . .  14.95 
8008·1 1 4.95 
2901 9.90 
290TA 1 4 9 5  
2903 4·Dr1 Suoershce . 29 95 
TMS 9900JL . 49.95 
CP1 600 3995 
6502 1 1  so 
6502A 1 6 9 5  
IM61(l0 2995 
6800 . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .7 5  
6800B 2 0 MHz 1 9 9 5  
6802P 1 7 95 
8035 1 9 9 5  
8039 . . . . . . . . . . . . . . . . 1 9.95 
8755 . 4995 
8748 6995 
6809 37.95 
8086 69.95 

ADVANCED SUPPORT 
AM9!>1 I Arrlh, P•ocesso• 17� 00 
9512 Amn Processor 17500 
9513 Unrv l•mrng 7995 
AM9517 DMA Conlloller . 18 95 
AM95T9Unrversal tnterrupt .. 1 8.95 
Z·60 SUPPORT CHIPS 
ZSO·PIO 2 5 MHz 8 75 
Z80A·P10 4 0 MH1 1 2.95 
ZSO·CTC 2 5 MH1 8 75 
Z80A·CTC 4 0 MHl I 2 95 
Z80·0MA 2 5 MHl 29 95 
Z80A·Ot.1A 4 0 MHI 3695 
Z60·SIQ/O 2 5 MH1 35 95 
Z80A·$10/0 4 0 MHZ 39 40 
Z80·SI0/1 2 5 MHl 35 95 
Z80A·SIQ/1 40 MHI 3940 
Z80·510/2 2.5 MHI 35.95 
ZSO·SI0/2 40 MH1 3940 
6060/6065 SUPPORT 
8 1 55/8 1 56 tl0 2495 
87551/0wolh Eprom 6495 
8202 Oyn Ram Conr 34.95 
82051745 136 Decoder 3 95 
6212 8 M I/o 2 75 
8214 PfiOfllylnt . 5.25 
821f\ Bus Onver 2 75 
8224CiockGen 2.95 
8224·4 14MHl! . 9.75 
6226 Bus Drrver 3.95 
8T26 Bus O"vt!r 2 95 
8228 Sys Conuot 5 50 
8238 Sys Cont 5 50 
8251 Prog 110 695 
8253 1nt Trme• 1 2.95 

DYNAMIC RAMS 
4 1 6141 1 6 1 6 K ! 1 6 P,nr 
S..l o f 8 4 16's 
4 1 1 5 8 K I \ 6 Pmt 
4050 4K • 1 !18 f»nl 
4060 4 K o 1 (2:? P.nr 
4096 4K • l i 1 6 P,.,, 
:?1 Q4 4K • • t l f> P.nr 
4021 4K o l t16 Ponl 

' "  
4995 � �� 
, ,  
,, 
"'  

���; : � �  64K .t008L �-:� 
.,  !�;g ,H!s����s5 "' 
'" 
' "  

SOCKETS 

Lo·P•o Solden•rl 
" 
,, 
" �: 
,. �� � 

J2 4:0 �� !� �� 99 �� : ;g 
I ll) 1 -19 
• lf> 1 69 
1 4 0 1 89 

ZERO INSERTION FORCE 
1 6 Pon S � !>0 2-1 p,, \ 1 !>0 -IO Pr n S I O 2!> 

LED READOUTS 
"'" I' la t.-!  Do ...... llorr l'la 
011� JOO � Cr:mnC4IIIC:Oo: 9'i 
01101 lOO Rtcl c_., ,_ 99 :�:: �� :: �= �!:.... = 
HIM!Ili!IOOI !100 Rtcl ("""' C•t'IOCit 99 �����

��c
• 5 �  = =H• �H 

fNO!I!IO !IOO I)� Corwft C..11'01t 1 � 9  

FLOPPY DISK 1/0 
1 7 7 1 -01 8"& Monrlloppy . . . . .  24.95 
uPd372 Nec flOppy . . . 4995 
1781 Dual Floppy . . . . . . 29.95 
1791-QI OuaJ FIQppy 3695 
uPd765 Fioppy , , 49.95 

AID CONVERTERS 
8700 8 bo1 Bonary 1 3.50 
8701 l O bo! &nary 22.00 
8703 8 bt! TS 1 3.50 
9400 VQI I I O  FteQ Conv 7 25 
8750 3'• Oogrl BCD 1 3.95 
1408L6 6 brl 395 
1408L8 8 bot . 5.95 
OACOI O to A  5.95 
0AC08 . . 9 95 
OAC 100 1 5.95 

TV CHIPS/SOUND 
AV38500. 1 6 Games BIW 4 95 
AY38 5 1 5  Color ConverTer 2.95 
AY38603·1 RoadraceGame 8.95 
AY38606·1 Wrpeout Game 9.50 
AY38607·1 Shoolr"(( Gallery . .  8.95 
AY38910 Sound Generato• 1 2.95 
SN76477TI SoundGeneralor 3.95 
Mt.\5320/2 1  TV Synch Gen 9.95 
MM5369 Prescatet 3.95 
LM 1889 Rf Modulator 3 95 
MM57100 NSC Color TV 6.95 
1.1M57104 ClockGen 3 7 5  
RF Modulator w/Audoo 8.95 
M&R Modulato< . 29.95 

WAVEFORM GEN. 
8038 FunCJrOn Gen . . . . .  3.9� 
MC4024VCO 2 95 
LM566VCO .. . . 1 .95 
XR2206 Functron GeneraiO< . . 5.25 

SHIFT REGISTERS 
MMSOOH 0ual25. 
MM5056N Dual 256 
MMSOGON Dual 128 
2510A Oua1 1 00  
2847 0uad80 . 
3341 Dual80 
3351 40 • 9 FIFO 
33570uad80 
9403 1 6 x  4 FIFO 
9-108 1 0  Srt Sequencer 
33" 

.50 
2.95 
2.95 
"' 
4.95 
•. 95 

1 7 95 
6.95 

2495 
9.95 
5.95 

CTS DIPSWITCHES 
CTS206·2 1 75 CT$206·7 1.15 
CT5206·4 1 7 5  CTS206·8 1 .95 
CT$206·5 1 75 CTS206·9 1 .95 
CT$206·6 1 75 CTS206·10 1 .95 

CONNECTORS (GOLD) 
0825P lRS2321 J 25 
OB25S Femate 3 75 
HOOd . 1 .26 

825!>Prog. l/0 6.50 ::=::� = ::  � �  :�� 
��2·lJ.IO 600 1\er:J 4 o / �oC«f!l,ll 109� 

Set w/Hood. Sale . . $ 1.50 . 
8257 Prog. OMA 1695 
8259 Prog. lnt 1 7.95 
8275 CRT Controller 49.95 
8279 Prog Keyboard 1 5.95 
6800 SUPPORT CHIPS 

&810 128 � 8 Ram 4 75 
6820PIA 5 95 
6821 PIA 6 5 0  
6828 P"orrlylnt 1 9.95 
6834·1 512 • B Eorom 1 6 9 5  
6845/H046505 CRT Con! 39.95 
6847 Color CAT 49.95 
6850ACIA , . 5.95 
6852 Senal Adapter . 5.95 
6860 Modem I 0.95 
6862 Modulalor 1 1  95 
&87 1 A T OMHl 0SC 2595 
6875 6.95 
6880 Bus Oliver 2 95 
MC68488 1 9.95 
68047 24.95 

SHIFT REGISTER SALE 
2504V 
2507V 
2517V 
2524V 

"' 
' "  
' "  
"' 

2525 1 .49 
2527 1 .49 
2528 . . .  1 49 
2529 . 1 49 
2533 1 ,49 

6502 SUPPORT CHIPS 
6520 PIA 
6522Mul1 
6530·002.003.00·1 005 
6532 
65!>1 

PROMS 
2708 <ISO rlS 
2708·6 650ns 
1702A 
2732 
2716·5V 
271 6·5V. 12V 
2758·5V 
5203AO 
5204AO 
IM 56 10. .  . . ,  
82S 1 1 5  5 1 2  • B ITS) 
82S12332 • 6  
825126 256 . 4  
825129 256 . 4 11S1 
82SIJ0 5 1 2  o 4 10CI 
82523 
82S131 
82SI 37 .. 
745387 . .  
745471 . .  

' 50 
1 1 95 
21 .95 
19.95 

... 19.95 

"' 
750 
4.95 

44.95 
1 4.95 
1 9.95 
1 9 9 5  
13.95 
1 4.95 

. . . .  3.90 
16.95 

'·90 
4.90 
' 9 0  
6 50 
6 9 5  

1 4 95 
1 4.95 

. .  . . . .  8.50 
. . . .  1 2.95 

745472 . .  . . . . . . . . . .  1 2.95 
74S570 . . . . . . .  1 4.9 5  
745571 . . . . . . . . . . . . . . . . . .  , ,  14.95 

NOTE: WE PROGRAM PROMS 

CHARACTER GEN. 
2513<l01 15Vl Upoor 9 5 0  
2513·005 15V) Lower 10.95 
2513·AQM3 (5VJ LOwl!r 1 4  95 
MCM6571 1 1 .75 
MCM6571A 1 1 .75 

MCM6574 14 SO 
MCM657!> 1 4.50 
MCM6674 . . . . . . . . . . . . . . . . . . 1 4.95 
UARTS/BAUD RATE 

1J:li6Q?8t5\l I}V• 395 
AY5 1 0 1 3 1�V 1 ;"Vo 4 95 
AY5 1 0 1 4A/ 1 6 1 2 J5 · 1·11/• 695 
AV5 1 0 1 5AI 1 86 3 t5Vr fi 9 5  
TM56011 • 5 V  1 21/l � �  
IM6402 7.95 
IM6403 8.95 
l350USRT 9 95 
• 6 7 1 6  A�uos 24 95 
SALE TR1472D •. .. . . . . . .  8.85 
MC\ 4 4 1 I 1 1 .95 
4702 1 4 95 
W01941 9 '1 '>  
C0M � I 6  1 6.95 
AM I I 883 . .  7.95 
INS 8250 . . . . . . . . . . . . . . . . . . .  I 5.95 

KEYBOARD ENCODERS 
AY5·2376 1 3.7 5  
AY5·3600 1 3 75 
H00165 9 9 5  
74C922 9 9 5  

H�1·1)00 6()0 1\er:J � o / So;jj Oq:AHP 189� 
H�1·1/3! .)()() ReO  ((lfi'OTO oVoQ:lt /� 
lll:JO!J lle!l ilrr•v � • l  I� 

11Ll08 1/D I\er:l �IIOIS0!4� •09S 
11ll09 HO � �'UI 0o$(rl.ly 99S tll)ll 110 Ate • • r "t•<l«""' 10 9� t.A.O.l�1A 310 Fltc .lorr•1· �9� 
.,.....,..10• no "«� """' N"""I'O( n� .(,1.�)1.)61 lOO R!!:: ((lfi'OTO /JWr AQfll QP I 1� 
U.�XI6? J00 1\er:J CO"m\ lori(Q: ltfl QP 1 1� 
Ult)(ll;) 300 Fltc (M!!Jo., C"lef!OP 11�  
U.!l)i)&4 300 � CO'I'I'II CU'IOOe A<)•� O" r a  
UN�I JOO (;rllfl' Camr -Voo:lt R-<I'II OP 199 
UNlC�? JOO Gtllfl' c;c,.... o\lloOI! lrll CP I �9 
UN30�J lOO Gt«rr ()ye�tr:MCA ltfl OP 1 9 9  ���:, � �= = �:o�p ;n 
UNJOI!1 J00 V�W)oo Cr:mn 4"'::t lr!!QP 1 10 
U�JG!Il lOO VeW)oo CMI!Jo., CA. lrll OP 2 1 0  
\Ak� 100 Ve� (Dmo C.Nd! llql r  O P  1 1 0  

IC SPECIAL PURCHASE 
Lf 13508 JfET Analog. Multo 6 brl 8 95 
ICM 7045 PteC•SIOfl StopWatch . 23 95 
CMOS LEO SlopwalchfTrmer . . . . . . . • . . . 1 9.95 
ICM 7207 Osc•llator Con1foller . . . . . . . . . . 7.50 
Seven Decade Coun1ef . . . . . . . . . . . . . . . . .  18.95 
ICM 7209 Clock Gene•a1or 6 95 
ICL 7 1 0 7 3 ' : 0rgr i iV O tLEOl 1 4 95 
MC144J3P J• , O>gol NO Convener 13 95 
ICL 82 1 1  Volla!je Relerence I 95 
LM T850N G•ound Fauii iC 311 00 
LM 2900N Ouad Amphlrer 211 00 
LM 2!)17N Freq to Voll Conv 211 99 
AY·3·35SO 4'• drgrt OMM 24 95 
AY·5·3507 4QMHt DVM 9 95 
MEM 4963 M::rslel Smoke De lector I 1 95 
27508 32 • 8 P<om (IM 56001 2 95 
G I 1 �M 6 cllanne1 Moslet I 49 
ULN 2003A 7 cnannel Dflver 99 
2 1 0 1 AL·4 . . . . .  .. . . . . 1 .95 
MCM 14505 64 bo1 Statrc Ram 6 95 
MOC 1003 !4N28) Qp1o Coupler 311 00 
SPX33 Opto Couple• . . . J/1 .00 
IH 5045 CMOS Swrlch DBST. . . .  4.50 
VA3045 Trans. Affay . . . . . . . . . . . . . . . . . . . . 1 .25 
TR 1402A UART . . . . . . . . . . . . .  . .  . .  1.95 
MR 1007 Oyn. Mem. Shott Reg . . . . . . . . . . 3.95 
5736 Calc. Con. Cr<cuil. .  . . . . .  2/1 .99 
5763 Calc. Con Crrcu•l . .  . . . . . . . . . . . 1.95 
5318 TV Ch. Oos.o. Corcuo1 . . . .  , . . . . . . . .  4.50 
8080A 8 Bot CPU . . . . . . . . . . . .  . . . . . .  4.95 
82S21 32 • 2 Stahc RAM . . . , . . . .  2/1 .99 
8700 CJ 8 S.t AID . . . . .  . . . . . . . . . . . . . . . . .  9.95 
2758 5V·2708 EPROM . . . . . . . . . . . . . . . .  1 2.95 
MM52801VPD 4 1 1/C2 107/TMS 4060/ 

4Kxl Oynamic 22 P.n RAM . . . . . . . . . . . . .  1 .75 
6604/VPD 4 14/4027/2660/MK 4096/ 

41<.11: 1 Oynamrc t 6 Ptn . . . . . .  1 .95 
New National Clock Tip MM 58167 
Reat llma . .  • . . . . . . . . . . . . . . . . . . . . . . 1 9.9 5. 
7520125 !>0 LM 381 I � -
\o188/1 489 21 1 99 LM 3302 3/1 99 

, MK5014 Calc 3/ 1 99 LM 4558 311 99 
LM31JK -195 RC4136 2/1 99 
MC1372 A 9� RC 4 1 3 1  2/t 99 
MM5298·4AIB .. 2.9f. COM 5027 39 95 
LM 371 1 25 COM 5037 49 95 
LM380 . . . . . . .  1 .25 DACIOO . . .  1 5.95 

VERBATIM DIS-KETTES . !.. ()()% C_ERTIFIEO �R_ROR·FREE! 
• l� IUUS. DOUm GUSITl Sl•m·SIDEO 5'• 

22/44 WNJ, S/T, KIM . 2.95 
43186 Wffl. SIT. MOT . 6.50 
50/1CO 5-100 Contoector wfw 4.95 
50/1 00  5·100 ConnCC1o• sll 3.95 

NAKED PC 
S·100 Sound Board . . . • . • .  $34.95 
Z·BO CPU/(I!Mca) . . . . . . 34.95 
8080A CPU . . . . . . • . . . . . . . . . 34.95 
16K State RAM !21 1 4) .. • . •  29.95 
32K StahC RAM 12 I 1 4), . . . .  39.95 
8K Ep•om (2708J . . . • . . . . . . . 24.95 
1 702 Eorom Board . . . . . . . . . 30.00 
2708/2716 Eorom . . . . . . . . . 34.95 
Realtime Clock . . . . . . . . . . . . . J4.95 
ACP Proto Bd. (3M Conn.) . . .  27.95 
VectOf 8800 Pioto . . . . . . .  22.20 
VectOf 8803 1 1  Slot MB . . .  , 29.95 
ACP E.rc!ender w/Conn. . . . . .  1 8.95 
1 3  Slol MotherBoard (INMCJ 32.95 
9 Slot Mol tier Board ('NMC) ... 29.95 
8 Siot Moll'ler(Exoandable) ... 34.95 
PHx:·Tech Bare Boa•ds" .----cALL 
WMC Floopy PCB . .  
flor(ryPCII 

t8. SHUGARn . . . . . . . . . . . . . 39.95 
5100 (AY5·891 OJ Sound 8cL34.9!> 
Apple Sound Bd.. 24.95 

COMPUTER SPECIALS 

SALE 
Aoole i! Pius w/t6K 1 1 50. 
PET 2001·16N 995 "95. 
EJUaySorcererw/1 61( 1099 
Cromemco Sys Ill 6990 6290. 
HOfllOfl I w/32K CALL 
Pascal Mre<oengone 1995.1 595. 
I PSI 1620 Olilblo RO 3295.2695 
Anade• OP 8000 995. 875. 
Cenuonocs Mrcro S·l 595. 525 
SO<oc 10 120 995 795 
Teletyoe Model 43 1 349 1 1 50. 
HoP)Qt P!oller 1085 899. 
HrP1ot Oogrloter 795 735 
ln1enube II 89!> 784, 
Atarr 800 999. 825. 
Ata" 400 549. 449. 
Tl 99/4 1 1 5 0.1025. 
Leede• 1 2" Monrto• 169. 149. 
Cenlronres 737 995. 899 . 
Trencom T·\00 375. 349. 
Trencom T·200 595. 525. 
Sanyo 9" Monr1or 220. 169. 
Sanyo 15· MonotO< 295. 249 
Sanyp 13" Mo,.utor 395. 

SOCKET SPECIALS 
14 Ponw/,...2 L  . . . . . . . . . . .  $ .35 
20 Pin wfw-2L . . . . . . . . . . . . . . . .  75 
1 8  Prn S/1 . . . . . . . . . . . . . . . . . . . . 1 5  
22 Prn 3Jt . .  . .  . . . . . . . . . .  1 5  
1 4  Plns/1. . . . • . . . . 100112.00 
1 6 Pon s/l. .  . . . .  100/13.00 
Calltor volume oncrna. 

r'I'Pl OESC�lPIIO� 
�61)1 SoU Src!O!eG IRSSO etc 
�?� 10 t()HIJit Hi!dNS �le !1C 
51�· 16 lb HOit H<t<O M(r�� 

PRrCE·BOX IO 

a 'D & II UACl DOUIH O!NSin - SIMGl ( S IOlD 

u::�� LT-ER_M_S_o -u .. -,-,0<-k-. 
-

M
-

/C
-
. 
-

V ,
-

SA..J 
S29.1l5 AMEX. CB. or COO. COO requi<es 

25<1b deppsu. Charge Orde" please 
rnclude e•ouahon date. Fotargn pay 
U.S. funds. Orde• by phone. maol Of 
TWX. MINIMUM S I O.OO. Please rn· 
cludemagazme rssue andphone no. 

�·, W/MUI ImfOICE•Ut iiNt 
�:; 01 SoU 5rc10ff(l IRS 1!0 tl( 
�II 10 11) H� H�rd �IS A;lplt tl( 
S.'l·lfi 1 6 H Oit H�!d M(.I�S 

• 'tt TUClS OOUil! SIO!D. DOUIU DUSIO)\, 
�50 01 Sol! StUD<e:! S:.. 4SO Ml'l S? 
S50· 10 II) Hole H�lll BASf WANCiCO 
S�0· 16 16 Hoi!' Hard IA(ro' 
e l" lOOO.. CU1lf!ED OISI£mS 

S3U5 $39.95 S3U5 
10800·01 S<!rt S. Oenslly 3l40 SJJ�O 
1 0800·3? 31 H,l•!l Srrqlt llenSrfV Shu� 33 SO 
1 080}·01 Soli OD.b� Otrts•ly 3:'40 4480 
roB!IO OI Soi1 Do..clt $o::I� � Qen:s.ly )140 49&1 

VOLUME DEALER PRICING AVAILABLE 
WE ALSO STOCK OVSAN·CALL 

SHIPPING. U.S.A. acid S2.00 lOt lr�l 
2 lbs. for !.Urlace add JOe lor addt
tronal lbs. For art add 70t lor add•· 
tronal lbs. FOREIGN: Add I O'lio  ship-
��a

:
�:n�

�
��-�0;�

�
�5::! 

items subject 10 Dnor sale. We <O· 
serve rr<Jhl to hmit Quanlihes. some 
otems sub,ecl toprec.ous metal adder. 
Re!aot ptrcrng may vary !rom Maol 
Orde1. We resCfve the togM 10 sub-� Siolute manutacturer 
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*1ffiM 
SN7400N .25 7400 SN74156N .79 
SN7401N .20 SN74157N .69 
SN7402N .25 SN7472N .29 SN74160N .89 
SN7403N .25 SN7473N .JS SN74161N .89 
SN7404N .25 SN7474N .JS SN74162N .89 
SN740SN .29 SN747SN .49 SN74163N .89 
SN7406N .JS SN7476N .35 SN74164N .89 
SN7407N .35 SN7479N 5.00 SN7416SN .89 
SN7408N .29 SN7480N .so SN74166N 1.25 
SN7409N .29 SN7482N .99 SN74167N 2.79 
SN7410N .25 SN7483N .69 SN7U70N 1.95 
SN7411N .29 SN748SN .89 SN74172N 4.95 
SN7412N .35 SN7486N .35 SN74173N 1.39 
SN741JN .40 �.iN7489N 1.75 SN74174N .99 
SN7414N .69 SN7490N .49 SN74175N .89 
SN7416N .29 SN7491N .59 SN74176N .79 
SN7417N .29 SN7492N .45 SN74l77N .79 
SN7420N .25 SN749JN .45 SN74179N 1.49 
SN7421N .29 SN7494N .69 SN74180N .19 
SN7422N .45 SN7495N .69 SN74181N 2.25 
SN7423N .29 SN7496N .69 SNN182N .79 
5N742SN .29 SN7497N 3.00 SN74184N 2.49 
5N7426N .29 SN74100N U9 SN7418SN 2.49 
SN7427N .25 SN74107N .35 SN74190N 1.25 
SN7428N .49 SN74109N .39 SN74191N 1.25 
SN7430N .25 SN74116N 1.95 SN74192N .89 
SN7432N .29 SN74121N .39 SN74193N .89 
SN7437N .25 SN74122N .55 SN74194N .89 
SN7438N .40 SN74123N .59 SN74195N .69 
SN7439N .25 SN74125N .49 SN74196N .89 
SN7440N .20 SN74126N .49 SN74197N .89 
SN7441N .89 SN74132N .75 SN74198N 1.49 
SN7442N .59 SN74136N .75 SN74199N 1.49 
SN7443N 1.10 SN74141N .99 SN74221N 1.25 
SN7444N 1.10 SN74142N 3.25 SN74251N .99 
5N744SN .89 SN74143N 3.49 SN74276N 1.95 
SN7446N .19 SN74144N 3.49 SN74279N .19 
SN7447N .69 SN74145N .19 SN74283N 1.49 
SN7448N .19 SN74147N 1.95 SN74284N 3.95 
SN7450N .20 SN74148N 1.29 SN742S5N 3.95 
SN7451N .20 SN741SON 1.25 SN74365N .69 
SN7453N .20 SN74151N .69 SN74366N .69 
SN7454N .20 SN74152N .69 SN74367N .69 
SN7459A .25 SN74153N .79 SN74368N .69 
SN7460N .20 SN74154N 1.25 SN74390N 1.49 
SN7470N .29 SN74155N .79 SN74393N 1.49 

74LSOO .29 74LS 74LS192 1.15 
74LSOI .29 74LSI93 1.15 
74LS02 .29 74LS92 .75 74LS194 1.15 
74LS03 .29 74L593 .75 74LS195 1.15 
74LS04 .35 74LS95 .99 74LSI97 1.19 
74LS05 .35 74LS96 1.15 74LS221 1.19 
74LS08 .29 741_5107 .45 74LS24D 1.95 
74LS09 .35 74LS109 .45 74LS241 1.95 
74LS10 .29 74LS112 .45 74LS242 1.95 
74LS11 .75 74LS113 .49 74LS243 1.95 
74LS12 .35 74LS114 .49 74LS244 1.95 
74LS13 .59 74LS122 .89 74LS245 2.95 
74LSI4 .99 74LS123 1.25 74LS247 1.19 
74LS15 .35 74LS12S .89 74LS248 1.19 
74LS20 .29 74L5126 .55 74LS249 1.19 
74LS21 .35 74LS132 .99 74LS251 1.49 
74LS22 .35 74LS133 .89 74LS253 .99 
74LS26 .35 74LS136 .49 74L5257 .89 
74L527 .35 74LS138 .89 74LS258 .99 
74LS28 .35 74LS139 .89 74LS260 .69 
74LSJO .29 74LS151 .89 74LS266 .69 
74L532 .35 74LSISJ .89 74LS273 1.95 
74LS33 .59 7-1LS154 1.75 74LS279 .75 
74L537 .45 74LS155 1.19 74LS283 1.09 
74L538 .49 74L5156 1.19 74LS290 .99 
74LS40 .35 74L5157 .89 74LS293 .99 
74LS42 .89 741_5158 .99 74LS298 1.25 
74LS47 .89 74LS160 1.15 74LSl52 1.29 
74LS48 1.15 74LS161 1.15 74L535J 1.25 
74LS49 1.15 74LS162 1.15 74L5365 .75 
74LS51 .29 74L5163 1.15 74L5366 .75 
74LSS4 .29 74L5164 1.25 74LSJ67 .75 
74L555 .29 74LS165 1.25 74LS368 .75 
74LS73 .45 74L5168 1.19 74LS373 1.95 
74LS74 .45 74LS169 1.19 74LS374 1.95 
74L575 .59 74LS170 2.49 74LS375 .89 
74LS76 .45 74L5173 1.39 74L5386 .69 
74LS78 .49 74L5114 .99 74LS393 2.49 
74Lsa3 .89 74LSI75 .99 74LS399 2.49 
74LS85 1.25 74L5181 2.95 74LS670 2.49 
74LS86 .45 74LS190 1.25 81LS95 1.95 
74LS90 .59 74LS191 1.25 81LS97 1.95 
74500 .50 74S 745244 3.25 
74S02 .so 74S251 1.45 
74S03 .50 74Sl33 .55 745253 1.45 74504 .55 74S134 .69 745257 1.35 
74SOS .55 74Sl35 1.19 745258 l.JS 74508 .50 74Sl36 1.75 74S260 .79 
74!jQ9 .50 745138 1.35 745280 2.95 
74Sl0 .50 745139 1.35 745287* 4.95 
74511 .50 74Sl4D 1.15 74S288* 4.95 
74515 .50 74S151 1.35 745373 3.49 
74520 .50 745153 1.35 745374 3.49 
74522 .50 745157 1.35 745387'" 5.95 
74530 .50 745158 1.35 745471• 19.95 
74532 .55 745174 1.59 7454n* 19.95 
74540 .55 74S175 1.59 745473* 19.95 
74551 .50 74Sl88 4.95 745474* 21.95 
74564 .50 745194 1.95 745475* 21.95 
74565 .50 745195 1.95 74S570" 7.95 
74574 .79 745196 3.95 745571'" 7.95 74586 .79 745240 2.95 745572* 19.95 
745112 .79 745241 2.95 745573* 19.95 
745113 .79 745242 3.25 74S940 3.15 
74Sll4 .79 745243 3.25 745941 �15 
* LIM ITED AVAILABILITY ON THESE PROMS 

CA3013H 2.15 CA-Ll N E A R  CA3089N 3.75 
CA302JH 3.25 CA3096N 3.95 
CAJ039H 1.35 CA3130H 1.39 
CA3046N 1.30 CA3081N 2.00 CA3140H 1.25 
CA3059N 3.25 CA3082N 2.00 CA3160H 1.25 
CA3060N 3.25 CA3083N 1.60 CA3401N .59 
CA3080H 1.25 CA3086N .85 CA3600N 3.50 

CD4000 .39 C04082 .39 
CD4001 .39 CD-CMOS C04093 .99 
CD4002 .39 CD4098 2.49 
CD4006 1.19 CD4506 .75 
CD4007 .25 CD4041 1.49 CD4507 .99 
C04009 .49 CD4042 .99 CD4508 3.95 
CD4010 .49 C04043 .89 CD4510 1.39 
CD40ll .39 C04044 .89 C04511 1.29 
CD4012 .25 C04046 1.19 C04514 3.95 
C04013 .49 C D4047 2.50 CD4515 2.95 
CD4014 1.39 CD4048 1.35 CD4516 1.49 
C04015 1.19 CD4049 .49 C04518 l.>l 
C04DI6 .59 C04050 .69 CD4519 .89 
C04017 1.19 C04051 1.19 C04520 1.29 
CD4018 .99 C04052 1.19 CD4526 1.79 
CD4019 .49 C04053 1.19 C04528 1.19 
CD4020 1.19 CD4056 2.95 C04529 1.95 
CD4021 1.39 CD4059 9.95 C04543 2.79 
CD4022 1.19 C04060 1.49 C04562 11.95 
C04023 ·" CD4066 ·"' C04566 2.19 
CD4024 .79 C04068 .39 C04583 2.49 
CD4025 .23 C04069 .45 CD4723 1.95 
C04026 2.95 C04070 .55 C04W 1.95 
CD4027 ·" CD4071 .49 MC14409 14.95 
CD4028 .89 C04072 .49 MC14410 14.95 
C04029 1.49 CD4073 .39 MC14411 14.95 
CD4030 .49 C04075 .39 MC14412 11.95 
C040l5 .99 C04076 1.39 MC14419 4.95 
C04040 1.49 Cb4078 .55 MCI4433 13.95 

CD4081 .39 
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LITRON IX DISPLAY SALE 
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� DISCRETE LEOS • 
XC556R .200" red 5/$1 
XCSS6G .200" green 4/S1 
XC556Y .200" yellow 4/Sl 
XC556C .200" clear 4/S1 
XC22R .200" red 5/S1 
XC22G .200" green 4/Sl 
XC22Y .200" yellow 4/$1 
MV10B .170" red 4/S1 

MVSO .085" red 6!$1 
XC209R .125" red 5/S1 
XC209G .125" green 4/Sl 
XC209Y .125" yellow 4/$1 
XC526R .185" red 5/$1 
XC526G .185" green 4/$1 
XC526Y .185" yellow 4/$1 
XC526C .185" clear 4/S1 

XC111R .190" red 5/$1 
XClliG .190" green 4/SI 
XC IllY :190" yellow 4/$1 
XC111C .190" clear 4/$1 

�D , M ETAL MTr., HDW, Z•e" LEII.DS. 
A L-2 . •  $.39 ea. or 3/$1.00 

C.A. - Common Anode DISPLAY LEOS C.C. - Common Cothode 
Type Polarity Ht Price Type Polarity Ht Price 
MAN 1 C. A.-red .270 2.95 DLG507 C. A.-green .500 1.25 
MAN 2 Sx7 O.M.-red .300 4.95 OL704 C.C.-red .300 1.25 
MAN 3 C.C.-red .125 .25 OL707 C.A.-red .300 1.25 
MAN 52 C. A.-green .300 1.25 DL728 C.C.-red .500 1.49 
MAN 54 C.C.-green .300 1.25 DL741 C.A.-red .600 1.25 
MAN 71 C.A.-red .300 .75 OL746 C.A.-red ± 1 .630 1.49 
MAN 72 C.A.-red .300 .75 OL747 C.A.-rcd .600 1.49 
MAN 74 c.c.-red .300 1.25 ouso c.c.-red .600 1.49 
MAN 82 C.A.-yel low .300 .49 DL0847 C. A.-orange .800 1.49 
MAN 84 C.C.-yellow .300 .99 OL0850 C. C.-orange .800 1.49 
MAN 3620 C.A.-orange .300 .49 DLJ38 C.C.-red .110 .lS 
MAN 3630 C.A.-orange ± 1 .300 .99 FN0358 C.C. :!: I .357 .99 
MAN 3640 C.C.-orange .300 .99 FND359 C.C. .357 .75 
MAN 4610 C.A.-orange .400 .99 FNOS03 C.C. (FNDSOO) .500 .99 
MAN 6610 C.A.-orange-DO .560 .99 FN0507 C.A. (FNOSIO) .500 .99 
MAN 6630 C. A.-orange ± 1 .560 .99 HDSP·3401 C.A.-red .800 1.50 
MAN 6640 C.C.-orange-00 .560 .99 HD5P-3403 C. C.-red .800 1.50 
MAN €650 C.C.-orange ± 1 .560 .99 5082·7751 C.A.,R.H.O.-red .430 1.25 MAN 6660 C.A.-orange .560 .99 5082·7760 C.C.,R.H.O.-red .430 1.75 
MAN 6710 C.A.-red-00 .560 .99 5082·7300 4x7 sgl. dig. RHO .600 22.00 
MAN 6750 C. C.-red :1: 1 .560 .99 5082-7302 4x7 sgl. dig. LHO .600 22.00 

D�DIL 
Part No. Function Price 
7045 1P t  CMOS Precision Timer 14.95 
7045EV/Kit* Stopwatch Chip, XTL 22.95 
7106CPL 3112 Digit A/0 (LCD Drive) 16.9S 
7106EV/Kit* IC, Circuit Board, Display 34.95 
1107CPL 31/z Digit A/0 (LEO Drive) 15.95 
7107EV/Kit* IC, Circuit Board, Display 28.95 
7116CPL 31Jz Digit A/0 LCD CIS. HLD. 18.95 
7117CPL 31Jz Digit A/0 LED Dis. HLD. 17.95 
7201 1DR Low Battery Volt Ind icator 2.25 
7205 1PG CMOS LEO Stopwatch/Timer 12.95 
7205EV/Kit* Stopwatch Chip, XTL 19.95 
7206CJPE Tone Gener;,tor 5.15 
72QSCEV/Kit* Tone Generator Chip, XTL 9.95 
7207AIPO Oscillator Controller 6.50 
7207AEV/Kit* FreQ. Counter Chip, XTL ll.IO 
72081PI Seven Dec;,de Counter 17.95 
72091PA Clock Generator 3.95 
7215 1PG 4 Func. CMOS Stopwatch CKT 13.95 
7215EV/Kit* 4 Func. Stopwatch Chip, XTL 19.95 
7216AIJ1 8-0iglt Unlv. Counter C.A. 32.00 
7216CIJI 8·01glt FreQ. Counter C.A. 26.95 
7216DIPI 8·Diglt FreQ. Counter C.C. 21.95 
72171JI 4-Diglt LEO Up/Down Counter. 12.95 
7218CIJI · S·Oiglt Unlv. LEO Drive 10.95 
7224 1PL LCD 4112 Digit Up Counter ORI 11.25 
7226AIJL S·Oiglt Unlv. Counter 31.95 
7226AEV/Kit* 5 Function Counter Chip, XTL 74.95 
7240lJE CMOS Bin Prog. Timer/Counter 4.95 
72421JA CMOS Olvlde·by·256 RC Timer 2.05 
72501JE CMOS BCD Prog. Timer/Counter 6.00 
72601JE CMOS BCD Prog. TlmertCountor 5.25 
755SIPA CMOS 555 Timer (8 pin) 1.45 
75561PD CMOS 556 Timer (14 pin) 2.20 
7611 BCPA CMOS Op Amp Comparator SMV 2.25 
76128CPA CMOS Op Amp Ext. Cmvr. 5MV 2.95 
7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95 
7631CCPE CMOS Trl Op Amp Comp. 10MV 5.35 
7641CCPO CMOS Quad Op Amp Comp. IOMV 7.50 
7642CCPD CMOS Quad Op Amp Comp. 10MV 7.50 
7660CPA Voltage Converter 2.95 
8069CCQ 50ppm Band-GAP Volt Ref. Diode 2.50 
8211CPA Volt Ref/Indicator 2.50 
8212CPA Volt Ref/Indicator 2.50 

74COO 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74CJO 
74C42 
74C48 
74C73 
74C74 
74C8S 
74C86 
74C89 
74C90 
74C93 
74C95 

* INTERSIL'5 EVALUATION KITS 

. :� 7 4C �:g�y 
.39 74C240 
,39 74Cl06 .75 74C244 
.39 74Cl07 1.89 74C373 
.75 74C151 2.95 74C374 
.39 74C154 3.9S 74C90l 
.39 74C157 2.25 74C903 
1.39 74Cl60 1.69 74C9ll 
1.95 74C161 1.60 74C912 
.79 74C162 1.49 74C915 
.79 74Cl63 1.69 74C917 
1.95 74Cl64 1.59 74C922 
.99 74Cl73 1.39 74C923 

6.95 74Cl74 1.39 74C925 
1.29 74Cl75 1.39 74C926 
1.29 74Cl92 1.69 80C95 
1.59 74C193 1.69 80C97 

1.59 
1.95 
2.25 
2.25 
2.49 
2.59 
.89 

1.15 
10.95 
10.95 
1.69 
10.95 
5.49 
5.75 
7.50 
7.50 
.79 
.79 

MAN 6780 c. C.-red .560 .99 5082-7304 Overnge. char. (±11 .600 19.95 LH0002CN 6.85 L I N E A R  
NE570N 4.95 

OL0304 C.C.-orange .300 1.25 4N28 Photo XslstorOpto·lsol. .99 LM10CLH 4.50 LM702H .79 
DL0307 c.A.-orange .300 1.25 LIT·! Photo Xslstor Opto-tsol. .69 LMllCLH 4.75 LM703CN .89 �O;::L:;:G::;5:::00:.__::.C�.C:;,:. ::;•!:;'e;:e::_:n __ _;;·SOO::..�l�.2;_5 _;,,.;M::;D:;::C::;30::;1:::.0_;0:;::o::;t;,:;lc::::ol�ly::l::so:::I.�T'::' •::c::O:::' '::;'e::•�l::.257-l ��g;:��H 6:�; 

SOCKETS R ECEPTACLES TLo12co 1.39 

LM340T-5 1.25 
LM34DT·12 1.25 
LM340T·15 1.25 

LM709N .49 
LM710N .79 

Test nxTOOL Sockets � ��:��o �:� 
Z E R O  I NSERTION FORCE it��g� �:�� 

• Nickel Boron Plating • Nickel Boron Plating ��'::�
D 36

:� 
• G.F. PSF Plastic Body • G. F. PSF Plastic Body LMJ01CN .35 
• For testing IC's * Wire Wrap Contacts LM302H 1.95 

LM341P·S .75 
LM341P·I2 .75 
LM341P·l5 .75 
LM342P·S .69 
LM342P·12 .69 
LM342P·15 .69 
LM348N 1.25 
LMlSOK 5.75 

LM711N .79 
LM72JN .69 
LM733N 1.00 
LM739N 1.19 
LM741CN .35 
MC1741SCG 3.00 
LM747N .79 
LM748N .59 
LM1014N 2.75 

�:�:��� l� g:� g::ij �t5�� � �:� �:� �l�:5��� :: g:� �:�� �::��� � gl� g:� ����N ::� 
Part No. Pins Price I PartNo. Pins Price Part No. Pins Price I Part No. �� LM�H 1.95 

218-3341 18 pin 7.95 228·3345 28 pin 11.95 218·3594 18 pin 10.95 228·3598 28 pin 13.95 LMJOBCN 1.00 
220-3342 20 pin 8.95 240·3346 40 pin 12.95 220.3595 20 pin 11.95 240-3599 40 pin 15.95 LM309H 1.95 

LFJSIN .60 
LF353N 1.00 
LFJSSN 1.10 
LF356N 1.10 
LM358N 1.00 

LM1310N 1.95 
LM1458CN .59 
LM1468N 1.25 
LM1489N 1.25 
LM1496N 1.95 

- LOW PROF I L E  • SOLDERTAIL 
(TIN)  SOCKETS STANDARD (TIN)  

1·24 25·49 50-100 1·24 25-49 SG-100 
8 p in LP .17 .16 .IS 14 pin ST .27 .25 .24 14 p in LP .20 .19 .IS 16 pin ST .30 .27 .25 16 p in LP .22 .21 .20 18 pin ST .35 .32 .30 18 pin LP .29 .28 .27 24 Pin ST .49 .45 .42 20 Pin LP .34 .32 .30 28 pin ST .99 .90 .81 22 pin LP .37 .36 .35 36 pin 5T 1.39 1.26 1.15 24 pin LP .36 .37 .36 40 pin ST 1.59 1.45 1.30 28 p in LP .45 .44 .43 
36 pin LP .60 .59 .58 ,, 

W I R E  WRAP SOCKETS 40 pin LP .63 .62 .61 
(GOLD) LEVEL #3 • SOLDERTAIL (GOLD) 1·24 25·49 50-100 

STANDARD 8 pi nWW .59 .54 .49 
10 p tn WW .69 .63 .58 

1·24 25·49 SQ-100 14 pin ww .79 .73 .67 
8 pin SG .39 .35 .31 16 pln WW .85 .77 .70 
14 pin SG .49 .45 .41 18 Pin ww .99 .90 .81 
16 pin SG .54 .49 .44 20 p ln WW 1.19 1.08 .99 
18 pin SG .59 .53 .48 22 p ln WW 1.49 1.35 1.23 
24 pin SG .79 .75 .69 24 pln WW 1.39 1.26 1.14 
28 p in SG 1.10 1.00 .90 28 pln ww 1.69 1.53 1.36 
36 pin 5G 1.65 1.40 1.26 36 pln WW 2.19 1.99 1.79 
40 pin SG 1.75 1.59 1.45 40 Pin WW 2.29 2.09 1.89 

1 /4 WATT RESISTOR ASSORTMENTS - 5% 
10 Ohm 12 Ohm IS Ohm 18 Ohm 22 Ohm 

$1 .95 ASST. 1 Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50pcs. 
68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 

$ 1 .95 ASST. 2 Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 50pcs. 
470 Ohm 560 Ohm 680 Ohm 820 Ohm IK 

$1 .95 ASST. 3 Sea. 1.2K 1.5K l.BK 2.2K 2.7K 50pcs. 
3.3K 3.9K 4.7K 5.6K 6.8K 

$ 1 .95 ASST. 4 Sea. 8.2K IOK 12K ISK ISK 50 pes. 
22K 27K JJK 39K 4'/K 

$1 .95 ASST. 5 Soa. 56K 68K 82K lOOK 120K SOpcs. 
150K 180K 220K 270K 330K 

$1 .95 ASST. 6 Soa. 390K 470K 560K 680K 820K 50 pes. 
IM !.2M l.SM 1.8M 2.2M 

$1 .95 ASST. 7 Sea. 2.7M 3.3M 3.9M 4.7M 5.6M 50 pes. 
ASST. BR  Includes Resistor Assts. 1 · 7  (350 pes.) $1 0.95 ea. 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25d 
Calif. Residents Add 6% Sales Tax Send 41d Postage for your 
Postage-Add 5% plus$1 1nsurance FREE 1981 JAMECO CATALOG J•a�m .. e11c�o• 

ELECTRON ICS 

PHONE O R DERS W E L COME 
(4 1 5) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOR EWAY ROAD, BELMONT, CA 94002 

s1s1 P R I CES SUBJE.CT TO CHANGE 

LM309K 1.25 
LM310CN 1.75 
LM311H .90 
LM312H 2.49 
LM317MP 1.15 
LM317T 1.75 
LM317K 3.95 
LM318CN 1.95 
LM319N 1.95 
LM320K-5 1.35 
LMl20K-12 1.35 
LM320K-15 1.35 
LM320T-5 1.25 
LM320T·12 1.25 
LM320T-15 1.25 
LM323K-5 5.95 
LM324N .99 
LM3290Z .65 
LM331N 3.95 
LM334Z 1.30 
LM3l5Z 1.40 
LM336Z 1.75 
LM337T 1.95 
LM337MP 1.15 
LMl38K 6.95 
LM3.:i'9N .99 
LM340K·S 1.35 
LM340K·12 1.35 
LM340K·l5 1.35 

LM359N 1.79 
LMJ70N 4.49 
LM373N 3.25 
LM377N 2.95 
LM380N 1.25 
LM381N 1.95 
LM382N 1.79 
LM384N 1.95 
LM386N·J 1.29 
LM387N 1.45 
LM389N 1.35 
LM392N .69 
LF398N 4.00 
l-M399H 5.00 
TL494CN 4.49 
TL496CP 1.75 
NES10A 6.00 
NES29A 4.95 
NE531H 3.95 
NE536H 6.00 
NE540H 6.00 
NES44N 4.95 
NESSOA 1.30 
NESSSV .39 
LM556N .99 
NE564N 3.95 
LM565N 1.25 
LMS66CN 1.95 
LM567V 1.25 

LM1556V 1.75 
LMI800N 2.95 
LM1877N-9 3.25 
LM1889N 3.20 
LM1896N 1.75 
LM2002T 1.49 
LM2877P 2.05 
LM2878P 2.25 
LM2896P-1 2.25 
LM3189N 2.95 
LMJ900N .69 
LMJSQ;CN 1.25 
LM3909N 1.15 
LM3914N 3.95 
LM3915N 3.95 
LM3916N 3.95 
RC4136N 1.25 
RC4151N8 3.95 
RC4194TK 5.95 
RC4195TK 5.49 
KB4428 4.25 
KB4429 5.95 
LM4SOOA 3.25 
ICL80388 4.95 
LM13080N 1.29 
LM13600N 1.49 
75138N 1.95 
75450N .89 
7S451CN .39 

CAPACITOR CORNER 
5 0  VOLT CERAMIC DISC CAPACITORS 

Value 1-9 10-99 100+ I Value 1·9 10·99 100+ 
10 pf .08 .06 .05 .001�-tF .08 .06 .05 
E g� :g: :� :� :g't!

7
�

F :g: :� :� 
100 pf .08 .06 .OS .0221-1F .09 .07 .06 �jg g: :g: :� :� :r,}#

F :n j� :n 
100 VOLT MYLAR F ILM CAPACITORS 

.001mf .12 .10 .07 � -022mf .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .1mf .27 .23 .17 
,01mf .12 .10 .07 .22mf .33 .27 .22 
+20% DIPPED TANTALUMS {Solid) CAPACITORS 

.1/35V .39 .34 .29 1 1.5/lSV .41 .37 .29 
.l5/35V .39 .34 .29 2.2/lSV .51 .45 .34 
.22/JSV .39 .34 .29 3.3/25V .53 .47 .37 
.33/JSV .39 .34 .29 4.7(lSV .63 .56 .45 
.47/35V .39 .34 .29 6.8/25V .79 .69 .55 
.68/JSV .39 .34 .29 15/25V 1.39 1.25 .95 
l.0/35V .39 .34 .29 22/6V .79 .69 .55 
MINI.  ALUMINUM ELECTROLYTIC CAPAC ITORS 

Axial 
.47/50V 
1.0/SOV 
3.3/SOV 
4.7/25V 
l0/25V 
10/50V 
22/25V 
22/50V 
47/25V 
47/SOV 
l00/25V 
100/SOV 
220/25V 
220/SOV 
470/25V 
Ul00/16V 
2200/16V 

1-99 IOQ-499 500+ 
.16 .14 .10 
.19 .16 .12 
.17 .15 .11 
.18 .IS .11 
.18 .IS .ll 
.19 .16 .12 
.19 .16 .12 
.24 .20 .18 
.25 .21 .19 
.29 .25 .23 
.28 .24 .22 
.41 .37 .34 
.39 .34 .33 
.49 .45 .41 
.54 .49 .45 
.79 .69 .61 
.89 .79 .69 

Radial 
.47/25V 
.47/50V 
l.0/16V 
1.0/2SV 
1.0/SOV 
4.7/16V 
4.1(l!'N 
4.7/SOV 
l0/16V 
10/25V 
10/SOV 
47/SOV 
100/16V 
100/25V 
100/SOV 
220/16V 
470/25V 

1·99 100499 500+ 
.15 .13 .12 
.16 .14 .13 
.15 .13 .12 
.16 .14 .13 
.17 .IS .14 
.15 .13 .12 
.\6 .\4 .13 
.17 .15 .14 
.15 .13 .12 
.16 .14 .13 
.11 .IS .14 
.25 .21 .19 
.21 .17 .14 
.25 .23 .21 
.37 .34 .31 
.25 :21 .19 
.35 .31 .27 



������g�ductor C iock Modu les 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS: 
• In-dash autoclocks 
• After-market auto/ 

AV clocks 
• Aircraft-marine elks. 
• 1 2VDC oper. instru. 
• Portable/battery 

powered instrumnts. 
Features: Bright 0.3" green display. Internal crystal time
base. :t 0.5 sec./day accur. Auto. display brightness control 
logic. Display color fi lterable to blue, blue-green, green & 
yellow. Complete-just add switches and lens. 
MA1003 Module . . . . . . . . . . . . .  $ 1 6.95 

MA 1023 .7" Low Cost Digital LED Clock Module 8.95 

M IC RO PROCESSOR COMPON ENTS Bourns Potentiometer 
- 8080A/80BOA SUPPORT DEVICES 
INS&Oe.OA 
01111112 l-Bit Input/Output ).� 
OP12U Priority lntelfUPI Control S.95 
OP1216 BI·Oirecl!onil Ou� Driver U9 
OPI224 ClOd< CencratortDtlver '·" 
0Pa2� "' 
OPIZ28 Sy�lem Controller/Ou' Driver '·" 
OPS2l3 Syl\em Controller '·" 
INSI243 1/0 E�toinder tor 41 Scrles '·" 
tNSI� Asynchronous Comm. Element 16.'¥.1 
0""'0 I>TO'). Comm. t/0 (USART) '·" 
OPS25l Po09. lnterv.al Time• 14.'¥.1 
OPI:M Prog. P<!rlpner.al l/0 (PPI) 9.95 
01'8257 Prog. OMA Control IBS 
DP1259 Prog. lnterruot Control 14.'¥.1 
DPU'I!> Pro'). CRT Controlle• 49.'¥.1 
DPS2t'J Prog. KeyOOiTO/Orso"y ln!erl•ce 19.'¥.1 
0"'"' OcUI Bu• Receiver '·" 
OPIJOl System Timing Element 6.95 
0"'"" 1·811 BI·Oircctlon�i Receiver 3.95 
OPtl07 1·011 BI·Oirectional Receiver ).95 

I·Oit BI·Oiu�ctlonll Receive. '·" 

DATA ACQUISITION ICONTINUED)--
ADCOWJCCN 8-Bit A/0 Converter (8-Ch. Multi.) 5.� 
AOCO!UCCN 8·811 A/0 Conve<!er U6·Cn. Multi.) 10.'¥.1 
OACIIIOOLCN 10-Bit D/A Conv. Micro. Comp. (O.OS�I Il.'¥.1 
OACICIJat..CN 10-BltO/AConv. Micro. Como. (0.20'1.) 1.9S 
DACI021ll.CN lO·Bit 0/A Con�ert" (0.05'!', Lin.) 1.49 
OAClGnLCN 10-Bit 0/A Converter (0.20% Lin.) S.'¥.1 
OACI222LCN 12-0110/A Converter (0.20'-" Un.) 9.'¥.1 
cp.w.;)N 8·Ch.annel MulllpleKer 1.19 
AY·�·IOU JOK BAUD UART 

I------RAM'S -----�� 
1101 
IIOJ 

3/4 Watt Single Turn 
{TOP ADJUSTMENT} 

Values: SOOn 1 K 2.5K SK 1 OK 
25K 50K 1 OOK 250K 500K 5Meg 

I N D I V I DUAL P R I C I N G :  
1-49 50·99 1 00-999 1 K·up 
. 1 9  . 1 7  . 1 5  . 1 2  

G B 1 74 . . . . . .  $1 .95/lot 
2101 (8101) 
2102 

10241<1 Dvn•mlc 
256K4 SUtlc 

us 125 pieces all 1 1  asst. values) 

!:E I-.....;T..;;o..;;o..;'d;.;c..;"_;;:sp;.;e;,;;c..;ify:...;;,B;;;ou;.;'..;;"';.;3;.;3:_:5..;;5_-_I:..;V..;;a;.;lu..;;e;.;d.:::e';.;;';.;'d:..:/_-l 211..01 
2111 (8111) 
2112 
2114 
21141.. 
2114·3 
2\14L-l 

102h4 SUtlc 450n$ 
1024�4 SUtlc450ns t..ow Power 
l02h4 SIIt!C l00nl 

'" AC and DC Wall Transformers 
'·" ..,, 

�:���: :�:: ��� LC��t
A
6�;�a����1��������:�

r 1 ::�� -- 6800/6800 SUPPORT OEVICES 
MA 1002 .5'' LEO Display Dig. Clock & X former 9.95 ��=cP MPu wltr-. Ctocl< •nd RAM 

2111 
4116 (UPD4l6) 
"� 
MM2141J 

1024114 Sliltlc ))Om Low Power 5.95 
IS,J.IA�IOynamlc!oSOM(hou�em•rkf!d) 4.'¥.1 
15K Oynimlc 2SOM l.� 
64K Oyn�mlc 250ns 49.95 
4096111 Fan 70ns 19.'Y.> 

ldnl lor u�t wi!h clockt. 
lllmtl, PDMr 111pplin Of 
1ny elhtr typ1 ol AC or 
ot.pplicuian. 

:a National Semiconductor RAM SALE 
MC6110API Ubi SUilc RAM 
MCGI21 Perlphe<al Inter. AdaPt (MC6$l'O) 
MC6828 Prlorlty lnterrullt Controller 
MC6SJOLB 102"'&·811 ROM (MCUAJ0..31 
MC� AoynchronouJ Comm. AdiPtet 
MC&IU Synchronous Seri1i OiU Adapter 
MC6160 �DO• Oiglhl MODEM 
MCS!I62 24000QS MOCIUIItOr 
MC6&80A Quia J•St1te Bu1. Tr.1n1. (MC!Tllil 
-- MICROPROCESSOR CHIPS 

SIOI 
MM�261 1024Jtl Oyn.amlc Fully Decoded 
MMS/62 2Kxl Oyn�mlc 
MM5180nL01 4096Jtl Oyn•mlc 
MM5�J·2(U16) 16K Oynimlc 150nl 
MM�J-JA IK Oyn. 200n1 (lower 'II ol MMS290JJ 
UPD4l�/MK4017 4K Dynamic 16-oin 
TMS-10-14-4�NL 
TMS-10-lS 

'·" :� Part No. Input Output Price 
4.'¥.1 AC 250 1 1  7060Hz 12 VAC 250m A $3.95 
s..zs AC 500 1 1 7V/60Hz 12 VAC SCOmA 54.95 
•-'¥.> AC1 000 1 1 7V/60Hz 1 2 VAC 1 emp 55.95 4-'Y.> AC1 700 1 1 .7V/60Hz 9 VAC 1.7 amp 56.95 14·'¥.1 DV 9200 1 17V/60Hz 9 VDC 200m A $3.25 IUS DC 900 1 20V/60Hz 9 VDC SCOmA $3.95· t----- PROMSIEPROMS----+�;;...l!:�-"'"'"���'-����::::.:=-_;�� 

MM5290N-4 (MK41 16/UPD41G) • •  $3.95 each �=�
7
���� �=� :��=��1:����: :�:: 

,,. 
"� 
TMS2116 l6K EPROM (·�V, ·�V, •12Vl C O N N E CTO RS 

1 6 K  DYNAM IC RAM (250N
5

) COP1802 CPU 19.9!. 
(8 EACH $29.95) ( 1 00 EACH $350.00/lot) �6M290IAOC �1:�-4·8rt SIIce(Com.Temp.Grlde) :::: 
MM5290J-2 (MK4116/UPD416) • •  $5.25 each MCS6502 MPU w/Ciocii (MKByle, Memo•y) 11.9!. 

21l61ntct(2SI6)TI 16K EPROM (Single ·�V) 
21l2tntel(25l11TI l2K EPROM 
2� 8K EPROM (450nl) (Single •SVJ 
S20l 20-ISPROM 

16K DYNAMIC RAM ( 1 50NS) :��:��! �;�-=-:�?�����a���t(L2Sbyte•RAMI :::� :;����I4Sl811 �:i:�� �o:��1Collector) 
18 EACH 539.95) (1 00 EACH 54 75.00/lot) tNsao-tON"' CPU 1� Byte' RAM) R9!. 12SI2l(US2M) n . .a Tfi·SIIIte Blpoi<H PROM t,'¥.1 0825P D·Subminiature Plug . • • . .  , • $2.95 
MM5298J-3A • • • • • • • • • • • • • $3.25 each INS80ION CPu-6-1 Bytes RAM 24"'¥.1 &2SIIS 29"95 DB25S D·Subminiature Socket . • • • •  $3.50 
8K DYNAMIC RAM (LOW HALF O F MM5290J) 200NS :�BOIJN �=� w/eulc Micro tnterorete• �:: f-----c-,.-"-tt���n·c� .. -,-,-, u-,-,.-, .-,-,.-, -,.,-1 0951226 Cover for 0925P/S . . , . . . • •  $1.75 (8 EACH $23.95) ( 1 00 EACH $250,00/lot) tNS&900 CPU-16·811 1\1.95 �: � :���: Chmcter Genemor (Lower Cue) 9.'Y.> 22/44SE P.C. Edge (22/44 Pin) , , , • • •  $2.95 ��;2;��-�AM "<jcia"N5) • • • • •  ' • • $5•95 each _™_'_""_'_

L
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�EGISTERS----f �I6N 

;;:::�'�e�:���!
o
�emory 

1
�:: �g=��� :�g �!�e : : : : : : : : : : : : : i�:�� 

(8 EACH $43.95) { 100 EACH $450.00/lot) ��:� ��:: �:::: ���::::� UG175/U UHF Adapter . , , . . •  $ .49 
MM21 1 4L-3 • • • • • • • • • • • • • •  $6.25 each :��� g�:: ��a�!

t
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y) 
• Erases 2708, 2716, 1702A, 52030, 52040, etc. 
• Erases up to 4 chips within 20 minutes. 
• Maintains constant exposure distance of one inch. 
• Special conduCtive foam liner eliminates static build-up. 
• Built-in safety lock to prevent UV exposure. 
• Compact - only 7·5/8" x 2·7/8" x 2" 
• Complete with holding tray for 4 chips. 

UVS-11 E 0 0  0 0  0 0  . .  0 0  0 0  $79.95 

JS-5K 
JS·100K 
JVC-40 

J OYST I C KS l� J �·· 
-- ��·-'· JVC--40 ''-

5K Linear Taper Pots • .  , • • • • .  , $5.25 
lOOK linear Taper Pots . . . • • .  , $4.95 
40K (2) Video Controller in case , • •  $5.95 

6-Digit Clock Kit 
• Bright .300 ht .  comm. cath· 

ode display 
• Uses MM5314 clock chip 
•Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 
• Simulated walnut case 
• 1 1 5  VAC operation 
• 12 or 24 hr. operation 
• Incl. all components, case & 
wall transformer 

•Size: 6o/." X 3·1/8" X 1 Y.r'' 

J E 701 . . . . . . . . . . . . . . . .  $19.95 • JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dua l Power 
Supply with independent adjustable positive and nega· 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for I C  current voltage requirements. The supply can 
also be used as a general all·purpose variable power 
supply. F EATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1 .2VDC to 1 5VDC. 

• Power Output (each supply): 
SVOC @I SCOmA, l OVDC@ 750mA, 
1 2VDC@ SOOmA, and 
1 5VDC@ 1 75mA. 

• Two, 3-tcrminol adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator cooling 
• LED "on" indicator 
• Printed Board Construction 
• l20VAC input 
• Size: 3· 1/2"w x 5·1/16"L X 2"H 

JE21 5 Adj. Dual Power Supply Kit las shown) . .  S24.95 
{Picture not shown but similar in connruction to above) 
JE200 Reg. Power Supply Kit (5VOC, 1 amp) • .  $14.95 

JE206 Adapter Brd. ltoJE200) :t5,.t.9 & ± 12V. $12.95 

2!>24V '""" ''"v 
,.v 

SI2·EIIt Dynamic 
102'·811 Dynamic 
Ou.al 256·81t Static 
Ouii 2SO·B•t SU\Ic 
0U.&I 240-Bit SUtic 
Qu.Jd SO-Bit Sl.atic 
Fllo t0u.al801 

2:� �����:� ���
�
�p��.�����t��:�e

e
: '

�M
Z
) �:: 16K Conversion Kit 2.'¥.1 INS26SIN Communlc.tion Cnlo 19.'¥.1 

""v 
25]2N 
ll41PC 
--- DATA ACQUISITION 
AFIOO·ICN Ur>lve11�! Active Filter 2.�% 
AF12l·ICJ Toucn Tone Low Pin Fitter 
AF122·1CJ Toucn Tone Low Pus Filter 

Super G�ln Oo Amp 
LMll4Z Corn\Jnl Current SouiCC 
LMlJ�l Temperature Transducer 
LFJ!o6N JFET lnout OP Amp 
LFl'}$N Simple L Hold AmOIIIIell 
LMJ99H Temp.Comll. Prec. R11l. (.Soom/C, 
AOC0804LCN I· Bit A/0 Con�erter ( I  LSB) 
OAC(ISOi;LCN B·Bit 0/A Converter 10.15% Lin.) 

'·" 
'·" 
'·" 

MM!>!mN 
COP�02N 

Mic•oorocusor Real Time Clock B.'¥.1 
Mlcroprocenor Comp.at/Oie Clock ll.'¥.1 
Microcontroller wltn 6-I·Oiglt RAM 6.9S 
an(! Direct LEO Drive 
Mlcrocontroller wiii'I 6-I·Diglt RAM 
1:. Direct L.EO Orlve W/N Ouu Int. 
l2·Seg.VAC F1uor. Driver(21)-oln llkg.) 1.25 

TELEPHONE/KEYBOARO CHIPS--
Av-s-:uoo Pu1n Button Tetelll'lone Dialer t•.9� 

.. � 
'·" 
1.10 HOD!�-� 
1� UC91<' 
4·9� MMSll'lON 2-� MMSI49'JN 

Repertory Di.alet 14.95 
CMOS Clock Generator �.9S 
Key0o1r0 Encooer (&a keys) 11.95 
KeyOoi<d Encoder (16 keyl) 7.9S 
Keyoo"d Encooer (16 key') �.49 
Keyooard Encoder (20 key') �.1S 
P'"h Button Put�e Ol.aler 1.9� 
96/1'-'·KeySe<lal Keyooa•d Encode• 8.95 

DESIGNERS' SERIES 
Blank Desk-Top E lectronic Enclosures 

u Uf l 
• ��ah psi�:�s9�� ����Ya 

n
b���� 

finish. 
• Sliding rear/bottom panel for 

service and component ac· 
cessibility. 

• Top I bottom panels .080 thk 
alum. Alodine type 1 200 
finish (gold tint colorl for 
best paint adhesion after 
modification. 

• Vented top and bottom 
panels for cooling efficiency. 

• 
���i

i
l�lit�dn�r:lf���io(fs�

ovides 

Jameco 
E LE CT R O N ICS 

PHONE OROERS WELCOME 
(415)  592-8097 

Expand your 4K TAS·80 System to 16K. 
Kit comes complete with: 
*8 ea. MM5290 (UP0416/4116) 16K Oyn. Rams (•NS) 
* Documentation for Conversion 

TRS-16K2 '15DNS 0 0  0 0  0 0  0 0  0 0  • • •  0 0 .  $39.95 
TRS-16K4 •250NS 0 0 - 0 0  $29.95 

J E610 ASC I I  
Encoded Keyboard Kit 

l� � 
The JE610 ASCII Keyboard Kit can bo Interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62·keys), IC's, sockets, connector, electronic compo
nents and a double·sided printed wiring board. The 
keyboard assembly reQuires +SV @ 150mA and -12V  
@ 1 0  rnA for operat-ion. Features: 60  keys genarate the 
1 26 characters, upper and lower case ASCII set. Fully 
buffered. Two user·define keys provided for custom 
applications. Caps lock for up:Por·caso·only alpha charac· 
ten. Utilizes a 2376 (40-pin) encoder read·only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 1 6·pin dip or 
18-pin edge connector. Size: 3Y."H x 1 4�"W x 8¥.''0 

J E 6 1 0/DTE·AK 1., olct""" •oo"> . . . $ 1 24.95 

JE61 0 Kit �2C
K
o
e
�P�

e
le��:?'n:;a�����·- .$ 79.95 

K62 62·Key Keyboard {Keyboard only) . . •  $ 34.95 

DTE-AK (case only - JI'•"Hxll"Wx8l!t"D)$ 49.95 

J E600 
Hexadecimal Encoder Kit 

FULL 8·BIT 
LATCHED OUTPUT 
19·KEY KEYBOARD 

JE210 Var. Pwr. Sply. Kit, 5·15VOC, to1.5amp. $19.95 5/81 

MAIL ORDER ELECTRONICS - WORLD WIDE 
1 355 SHO R EWAY ROAD, BELMONT, CA 94002 

PR I C ES SUBJECT TO CHANGE 

Circle 208 on inquiry card. 
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• If ft MICRO I � J. 'f . SALES 
DEA L S  D DEALS D DEALS 

SHOP H E R E  AND 

®&W�9 
(M I N I M U M  O R D E R  $ 1 0.00) 

This is A BSOL UTEL Y the L OWEST PRICE E VER 

for a Hi Speed (300 NS) L O- L O  Power 32K RAM.�(0'\(0'\ 
4K by 1 Chips are organized in Selectable Banks. D �� 

* Extended Address Lines A 16 - A 17 
* Phantom Line * 9 Regulators ( K I T) 

SCHOOLS HOBBIEST OEM'S 
D I P  SWITCHES POS. PRC. 

4 .88 

-
5 .92 
6 .95 
7 .99 
8 1 .05 
9 1 . 1 5  
1 0  1 . 1 9  

.. AMP - N eed we say 
more? There is a d i f-

PINS 

8 
1 4  

1 6  
1 8  
20 
24 
28 
40 

PC ww terence in sockets! 
These aren't the low-

. 1 0  .26 est pr ices you can 

. 1 3 .29 find.  But, if you've 

. 1 6  .32 been"burned" before 

. 1 8  .34 by bad connections 

.22 .38 in your computer, a 

.32 .48 few pennies for the 

.34 .50 best is worth it! 

.45 .61 

RESISTO RS .02 ea ! 
( 1 00 PACK) %W 

1 .0 
4.7 
6.8 

75 2.7K 2 2 K  
1 00 3.3 K 24K 
1 50 . 3.9K 2 7 K  

220K 
330 K 
470K 
680 K  
1 M  
1 .5M 
2 .2 M  
4.7M 
1 0 M  

1 0  
1 5  
22 
27 
33 
47 
68 

220 4.7 K 33K 
330 6.8 K 39 K 
470 1 0 K  47K 
680 1 2 K  68 K 
1 K 1 5 K  l OO K  
1 .5 K  1 8 K  1 50 K  
2 . 2 K  2 0 K  

W I R E  WRAP W I R E  
Packed i n  500 Lot B u ndles 

( Length i ncl udes 2" x 1"  Strip) 

Color - R, Bu, G, Y, Bk, W 

50 ft. $1 .65 - 1 00 ft. $3.00 - 500 ft. $9.50 

2.5-3.25 
3.0-3.35 
3.5-3.50 

4.0-3.75 
4.5-4.00 
5.0-4.50 

6.0-4.75 
7 .0-5.00 
8.0-5.50 

1 0.0-6.50 

OK WI R E  WRAP TOO L $5.95 

() 0 ):::::::J 
6 Amps 1 25 VAC 

(5[ 7 Amps 30 VDC 

1 .25 ea. 
DPDT STAN DA R D  TOGG LE 

ST21 (ON-NONE-O N )  
ST22 (ON-O F F-ON )  
ST23 (MOM ON-O F F-MOM O N )  
ST24 (ON-O F F-MOM O N )  
ST25 (ON-NON E-MOM-ON) 
ST26 (ON-ON-ON ) 

496 BYTE May 1981 

L M323K 

@ 
5V. 3A. 
R EGULATOR 

$5 .50 
TAB MOUNT 

7805 +5V 1 A  
7905 -5V 1 A  
78 1 2  + 1 2V 1 A  • 79 1 2  - 1 2V 1 A  

HEAT 

Sl
4��s $1 .25 
+ GOLD + 

S-1 00-CON N ECTO R 
Tl or Better 

SO L D E R  TA I L  W I R E  W R AP 

$ 2.50 $3 .25 
I D I P  PLU G S  

PINS P R I CE 

.40 

.55 

.58 

.95 

OSDP 

1 4DP 

1 6DP 
24DP 

40DP 

8 
1 4  

1 6  
24 
40 1 .50 

Socket and Dip Plug priced based on 
gold not exceed ing $700 per ou nce. 

CONNECTORS 
DUAL ROW . 1 00 

PINS P R I C E  

20 2.35 
26 3.00 
34 3.85 
40 4.50 
50 5.50 

CARD EDGE 

PINS 

20 
26 
34 
40 
50 

P R I C E  

3.35 
3 .80 
4.65 
5.50 
5.90 

R I BBON - 20 to 34 @ 1 .00 f t .  
4 0  & 5 0  @ 1 .30 ft. 

C R I M P I NG 2 .00 I CONN ECTOR 

Z - 80 -A 
$ 6 . 95 

4MHZ Beastie with extra instructions! 

Z - 80 S U PPORT 
CTC - $6.55 
SIO - $25.50 

P IO - $6.50 
DMA - $18.75 

All 4MHZ (who wan ts 2M HZ?) 

74LSOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS06 
74LS07 
74LS08 
74LS09 
74LS 1 0  
74LS 1 1  
74LS 1 2  
74LS 1 3  
74LS 1 4  
74LS 1 5  
74LS20 
74LS2 1 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
7 4 LS35 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
7 4 LS90 
74LS92 
74LS93 
74LS95 
74LS96 

74 LSXX 
.33 74LS 1 07 .59 74LS22 1  2 . 95 
.33 74LS 1 09 .59 74LS240 2.95 
.33 74LS 1 1 2  .59 74LS241 2 .49 
.33 74LS 1 1 3  .59 74LS242 1 .95 
.59 74LS 1 1 4  .49 74LS243 1 .95 
.39 74LS 1 22 .59 74LS244 2.95 
. 39 74LS 1 23 1 . 1 9 74LS245 8.95 
.39 74LS 1 24 1 .49 7 4 LS247 1 . 1 9  
.59 74LS 1 25 .89 7 4LS248 1 . 1 9 
.39 74LS 1 2 6  .89 74LS249 1 .69 
.29 74LS 1 32 .79 74LS2 5 1  1 .79 
.39 74LS 1 33 1 . 1 9  74LS253 .95 
.39 74LS 1 36 .69 74LS257 1 .95 
.69 74LS 1 38 .99 74LS258 1 .95 

1 .2 5  74LS 1 39 .99 74LS259 2.95 
.49 74LS 1 45 1 .2 5  74LS260 .75 

1 .9 5  74LS 1 48 1 .49 74LS266 1 . 1 5  
3.7 74LS 1 5 1  .79 74LS273 1 .75 
.29 74LS 1 5 4  2.49 74LS275 4.39 
.39 74LS 1 55 1 .49 74LS279 .79 
.49 74LS 1 56 1 .49 74LS283 1 .49 
.39 74LS 1 57 1 .49 74LS289 5.75 
.49 7 4 LS 1 58 1 . 49 74LS290 1 .29 
.95 74LS 1 60 .75 74LS293 1 .95 

1 .95 74LS 1 6 1  1 .99 74LS295 1 .95 
.75 74LS 1 62 1 .. 25 74LS298 1 .29 
.39 74LS 1 63 1 .25 74LS324 1 .75 
.25 74LS 1 64 2.15  74LS352 1 .65 

1 .39 74LS1 65 1 .49 74LS353 1 .65 
.79 74LS 1 66 2.49 74LS365 .95 
. 7 9  74LS 1 68 2.95 74LS366 .79 
.25 7 4LS 1 69 1 .95 74LS367 .99 
.25 7 4 LS 1 70 1 .95 7 4LS368 .99 
.70 74LS 1 73 1 .25 74LS373 2.95 
.79 74LS 1 74 1 .49 7 4 LS374 3.95 
.59 74LS 1 75 1 .49 74LS377 1 .95 
.79 74LS 1 8 1  2 . 1 5  74LS378 1 .9 5  
.79 74LS 189 6.95 74LS379 1 .95 
.49 74LS 1 9 0  .99 74LS38 6 .59 
.95 7 4 LS 1 9 1  1 .95 74LS390 1 .95 

1 . 49 74LS 1 92 1 .95 7 4 LS393 1 .9 5  
B5 74LS 1 93 1 B5 7 4LS395 1 .95 
. 7 5  74LS 1 94 1 .49 74LS490 4.95 
.75 74LS 1 9 5  .95 74LS668 1 .69 
.95 7 4 LS 1 96 .95 7 4LS669 1 .89 

1 .2 9  74LS 1 9 7  1 .95 7 4LS670 3.55 
1 .29 

Circle 41 8 on inquiry card. 



DEALS D DEALS D DEALS 
O U R  B UYERS A R E  I N  

CONTACT WITH EVERY MAJ01 
SUPPLIER AND O.E .M.  

BUY HERE AT 1 000 PIECE 

11 11 �  MICRO � J. ;=).1. SALES 
�==========================� QUANTITY PRICES 

ALL M E RCHAN D I S E  1 00% 
G UARANTE E D !  1 5  DAY F U LL 

664 N. MICHIGAN A VE. * SUITE 1 0 1 0  * CHICA GO, I L L INOIS 606 1 1 

CA L L TOL L  FREE: 1-800-435-9357 * MONDA Y thru SA TURDA Y 

(IL L INOIS RESIDENTS CA L L :  8 15-485-4002} * 8:00 a.m. to 6:30 p.m. 

CAS H R E FU N D !  
TERMS:  Prepayment - C.O.D. up t o  $ 1 00.00 - M/C Visa 
$5 .00 Processing and Handling added to each order PLUS 

Shipping Charges .  Please allow personal check 
to clear before shipment. 

JUS T HO T STUFF SPECIAL OF THE QUAR TER SPECIA LS OF THE MONTH 
POWE R SU P P LI E S  S 1 -MOD (KIT) 

$ 1 89 .00� 
If you can beat these I I I 
prices we wi l l  be tru ly 
amazed. OEM's at 500 ��iila· 
lot pay more than th is. l� · · ·� 
Call or write for fu l l  ._ 

Complete S· 1 00 1 2  Slot Computer. Ample 
system power with regulated power for drives. 
Exce l lent for Subsystem or Hobby use. 

spec. sheets. 4 hours to bu i ld. (6 conn. inc l . , less fans) 

T E LEV I D E O  9 1 2C 
SO R O C  1 01 20- $675.00 
Televideo 9 1 2C- 665.00 
Televideo 920C- 720.00 
ADDS R-25 - 7 1 0.00 

$21 2.00 
Look closely at the 
photo and see other 
adds in th is rag at 
$995.00. Perfec;t un its, 

EXPA N DA B L E  RAM 
* SPECIAL *SPEC IAL *SPECIAL* 

warranteed. Onl\( 500 pes. Same story, 
manufacturerer had too many. 

This is the best al l 
around 64K board 

, you can buy. If after 

agree return for fu l l  S-1 00, CAR D  EXTE N D E R._.
, 

. you see it, you don't 

$1 2.50 I refund. Bank Select 
by extended address 

(Gold Contacts) . - . ._
l
_
in
_
es
_
o
_
r
_
l .
_
o
_
. 
_
4o
_
H
_
. __ *_$_3_8_9_._0_0_A_&_T_*-II 

As long as there is a 
price war, we wi l l  fight 
your battle. Compare 
at your local Dept. 
store and buy U$ M I CRO. 

U$ - D$K $255.00 

Double Density 8" and 
5" Disk Contro l ler 
d isigned for S- 1 00 I E E E  

MEMO R E X - V E R BA T U M - WABASH standards. Uses western 
D igital 1 795, 1 69 1  B!�F0�����!�:S _ ,. · __ 2_1
_
4
_3_c_

h
_
iP_s_

e
_
t·----------

-l 
5Y." SOFT $2.65 ea. FANS $14.95 
5Y." HAR D 1 0  2.65 ea. 
5Y." HARD 1 6  2.65 ea. 
8" SOFT 1 D 3.25 ea. 
8" SOFT 2D 3.85 ea. 
8" SOFT 2DDS 5.00 ea. 

Circle 418 on inquiry card. 

These are brand new, 
in the box fans. Not 
no isey bearing pu l louts. 3- 1/8" 
Never again at these low prices! 

4-5/8" 

4 1 1 6s 
Expansion 1 6K  Dynamic 
RAMs for Apple, TRS-80 
S- 1 00 systems. T. l . ,  Mostek 
I ntel, Cal l for manufacturer. 

$2.95 
200 NS 

DI P-80 $399 .00 
Don't be m islead b y  this 
LOW price. Th is is a rug
ged 1 00% Duty Cycle J. 
7 by 7 Dot Matrix Pr inter. �������� 
Brand new, factory warr. L 

• RS-232 ADD $65.00 
• TRACTO R F E E D  ADD $70.00 

TMS-4044 
M M -5257 
I NT E L  2 1 47 

$4 .25 
250 NS 

The other of the world's most popu lar STATIC 
RAMs. This one is 4K by 1 organ ization. Don't 
buy Gold, buy these, the price won't last! 

271 6s 
2708s 

$9.50 (450 NS) 
$ 6 . 9 5  (450 NS) 

Remember when 2 7 1 6s were $50.00 and hard 
to get? These u n its are so beautifu l it's hard to 
part with them. But we wi l l, for a smal l price. 

Guaranteed! 

S H U GART D R IVE 

llfl 8" 80 1 R  • $ 3 9 5 .00 
Manufacturer had 
too many, buys at 8" 851 R $585.00 
1 000 p ieee rate, 
sales dropped, so we got' em. Fantastic buy, get 
them wh i l e they last! F u l l  warranty. 

SIEMANS DRIVE 
8" 1 20 -8 $375.00 Very Special Price on 
these BRAN D N EW cu rrent production un its 
Add $ 1 0.00 for Extended 1 Year Warrantee! 
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I NVE NTORY CLEARANCE SALE 
PRICES SLASH E D!! 

COM PUTER SYSTEMS 
ALTOS MODEL.ACS-8000-2 64k. 2 drive, single user 

MODEL ACS-8000-5 M U2 1 1 2k, 2 drive, two user 
APF IMAG I NATION MACH I N E  Complete System 
APPLE II plus 1 6k 
ATA R I 400 
ATA R I 800 
COMPUCOLOR 3 8 k  complete package 

RADIO SHACK MODEL I I I 16k 

EXPANSION INTERFACE OK 
MODEL 1 1 64k w/ one drive 

We carry the complete RADIO SHACK l ine at a discount 

$3769 
$5809 
$ 1 01 5  
$1 096 

$492 
$877 

$1 478 
$899 
$274 

$3499 

HAZELT I N E  MODEL 1 5 1 0  
1 520 

PERKIN-ELMER BANTAM 
SOROC 1 0 1 20 

IQ 1 40 
TELEVI D E O  9 1 2 C  

920C 
ZEN ITH Z- 1 9  

TER M I NALS 

• $1099 
*$1 360 

*$799 
*$759 

*$1 1 99 
*$799' 
*$859 
*$899 

SO SALES SDS-100 
SDS-200 

ZEN ITH Z-89 (48k) 

*6299 
*$6699 

$2447 
CALI FORNIA COM PUTER SYSTEMS 

PRI NTERS 
ANACOM 1 5 0  1 50 cps. bi-directional, 9 x 9 matrix 

ANADEX D P-9500 

CENTRONICS MODEL 779 TRACTOR PRI NTER 
737 "Letter Quality" wl cable 

We Carry the complete CENTRON ICS line! 

DIABLO MODEL 630 RO w/Tractors 

EPSON MX·70 

MX-80 Tractor feed, bi-directional, 80 cps 
INTEGRAL DATA IDS 445G w/2 K ·suffer & Graphics w/Cabie 

105-460 w/Cable 
MPI MT-88 TRACTOR P R I NTER w/cable 

MT-88G Graphics printer wl cable 

OKI DATA 82 Bi-directional wl tractor cable 
83 15" Carrage/Bi-directional 

NEC SPI NWRITER 551 0 RO Serial 
5520 KSR Serial 
5530 RO Paral le l  

OKI DATA MICROLI N E  80 P R I NTER ·BO cps, 9 x 7 matrix -
w/Tractors and cable 

TEXAS I NSTR U M E NTS 8 1 0  Basic 
TRS-232 P R I NTER I NTERFACE 

$1 31 9  
$ 1 529 

$999 
$815 

*$2579 
$399 
$550 
$752 

$1 209 
$659 
$699 
$862 

$1099 
*$2579 
*$2879 
*$2579 

$554 
$679 

*$1 499 
$59 

MODEL 20 1 6C 1 6k Static RAM boa rd, A & T 
2200 MAI N F RAME A & T 

MOTHERBOARD 1 2  slots, A & T 

APPLE PRODUCTS 
Model 7440 PROGRAMMABLE TIMER BOARD A & T 

7470 33A DIGIT BCD A to D Converter A & T 
7490 GPIB (IEEE 488-1 978) INTERFACE A & T 
7710 ASYNCHRONOUS SERIAL INTERFACE A & T 
7712 SYNCHRONOUS SERIAL INTERFACE A & T 
7720 PARALLEL INTERFACE A & T 
781 1 ARITHMETIC PROCESSOR A & T 
7114 1 2k ROM/PROM Module A & T 

We carry the complete l ine of CCS products 

SD SALES S-1 00 BOARDS 
KIT 

Allows you to use any serial  printer with the TR5-80. 
MODEL Expandoram ( N O  RAM) 

VD P-8024 KIT 

WE N OW TAKE 
AM ERICAN EXPRESS 

VD B-8024 
VDB-8024 
Z-80 STARTER KIT 
Z-80 STARTER SYSTEM 
SBC- 1 00 

SBC- 1 00 
SBC-200 

Versafloppy 
Versafloppy 
Versafloppy I I  Double Density 
Versafloppy II Double Density 

A & T  

A & T  

A & T  
KIT 
A & T  

KIT 
Kit 
A & T  
KIT 
A & T  

• fllidwest [Jomputer IJeripherals 
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$242 
$352 
$ 1 01 

$99 
$102 
$202 
$132 
$142 

$99 
$356 

$69 

$ 1 92 
$302 
$402 
$402 
$302 
$382 
$252 
$305 
$274 
$223 
$295 
$305 
$376 



FLOPPY DISK STORAGE 
CORVUS 1 1 T  1 0  MEGABYTE HARD D I S K  .$4029 

Fully compatible with TR5-80, APPLE I I . and S- 1 00  

MPI MODEL B51 $321 
TRS-80 plug-in compatible 5.25" single headed 40 track drive. Comes 

complete wiih case and power supply. 90 DAY WARRANTY. 

M P I  MODEL 5 1  
M P I  M O D E L  52 
MPI MODEL 9 1  
M P I  MODEL 92 

BARE DRIVES 
(No Case or Power Supply) 

5" MODELS 
40 tracks, 5 ms. 
Double headed, 80 tracks 
80 tracks 
1 60 Tracks, Doubl e headed 

5. 25" POWER SU PPLI ES WITH CASE 
STANDARD M I N I  D I S K  POWER S U P PLY WITH CASE 
DELUXE M I N I  DISK POWER S U PPLY w/CASE & extender card 
DUAL M I N I  D I S K  POWER S U PPLY w/CASE 

DISK D R IVE EXTE N D E R  CABLE 

1 D R I VE TRS-80 CABLE 
2 D R I VE TRS-80 CABLE 
3 D R I VE TRS-80 CABLE 
4 D R I VE TRS-80 CABLE 

DRIVE CABLES 

We' l l  make any cable! Cal l  us with specs. 

THE DOUBLER by PERCOM DATA 

$254 
$29g 
$299 
$399 

$80 
$ 1 3 1  
$1 2 1  

$ 1 6  

$24 
$29 
$35 
$40 

$203 
Double density contro l ler for TRS-80 Model l . With data separator. ( Use 

your P E RCOM D I SCOUNT coupon) 
DATA S E PARATOR by Percom Data $29 

Stops read errors o n  inner tracks. 

NEW DOS (40 Track) 
NEWDOS + (40Track) 
NEWDOS SO 
MICROSOFT FORTRAN 

ZBO Soltcard 
Super Utility 
Make SO 
Electric Pencil (disk) 

SOFTWARE 

1 0% off a l l  RADIO SHACK software 

$49 
$99 

$139 
$85 

$305 

$49 
$14 

$ 1 30 

We carry SBSG, M icrosoft, personal software, Apparatt and many other 

brands. All at a discount. 

)30181 

Circle 264 on inquiry card. 

DISKETTES 
( Prices per box of 1 0) 

VERBATI M  
��\1'1 
SYNCOM 

$35 
$39 
N/A 
$52 

MEMOREX 
$28 
$32 
N/A 
$40 

5 1 /4" 

8" 

Single sided, single density 
Single sided, double density 
Double sided, s i ngle dens ity 
Double s i ded. double density 

Single sided, single density 
Single sided, double density 
Dou ble sided, single dens ity 
Double sided, double density 

$ 3 1  
$40 
$48 
$48 

$41 
$51 
$61 
$61 

$31 $33 
$40 $41 
$49 $55 
$49 $50 

When ordering diskettes, please give us your make and model number of 
computer or disk drive, or give us the brand and part number of the diskettes 
you are currently using. 

5 1 /4" LIBRARY CASE holds 1 0  d isks 
B I N D E R  HOLDER holds 2 d isks 

8" L I B RARY CASE holds 1 0  disks 
B I N D E R  HOLDER holds 2 disks 

FLOPPY SAVER 

1 6 k  M E MORY KITS 200 ns 

$3.95 
10 for $7.95 

$4.95 
10 for $ 1 9.95 

5 1 /4" $ 1 4.95 
8" $1 6.95 

Refil ls also available! 
$39.00 

N EC UPD41 6C-2 prime dynamic RAM. Compatible with TRS-80, APPLE. 
or any computer spec ifying 4 1 1 6 dynamic RAM. 

HOW TO O R DER: 
PHONE O R D ERS: . H O U R S  10AM - S PM CST MON - F R I  
B Y  C H ECK: Ca l l  in your order then send u s  a cashiers check or money order. This way we 

can have your order waiting for you when your check arrives. Personal checks require 1 0· 
14 days to clear. 

BY CREDIT CARD: Just have your MASTER CHARGE or VISA or AMERICAN EXPRESS 

handy, we'll do the rest. 
MAIL ORDERS: NEW ADDRESS 1467 South Michigan Ave., Chicago, IL 60605. 
ALL MAIL O R D E R S: Send your NAME and STREET A D D R ESS (we ship UPS), C ITY, 
STATE. Z I P  CODE A N D  TELEPHONE N U M B E R  along with your order. 

BY CH ECK: I nc lude a cashiers check or money order with your order. Personal checks 

require 1 0- 1 4  days to clear. For your safety, mail your order via insured mail. BETTER 
SAFE THAN SORRY. 
BY C R E D IT CARD: Neatly type o r  print your MASTER CHARGE or VISA account 

number along with the expiration date and 4 digit interbank number ( M C  o n ly). 

IL. RES. ADD 6% SALES TAX 

S H I PPING I NFORMATION: We pay a l l  UPS ground service charges (USA only. BLUE 

LABEL EXTRA) on al l  items except those denoted with an asterisk (•). (•) items must go 

airfreight or truck and can be sent freight coll ect. 

FOR E I G N  O R D E R S  WELCOME. CALL OR WRITE. 
ALL orders F.O.B. Chicago, II.  

WARRANTY INFORMATION: All Equipment carries a 90 da� parts and labor warranty, 
unless otherwise noted. Warranty repair or replacement will be provided at no charge, 
excluding shipping costs. 10 DAY MONEY BACK GUARANTEE: If within ten days you 
return merchandise In new and re·saleable condition we wil l  refund your original pur· 
chase price. All refunds, exchanges or repairs Include original cartons, packaging, and 

manuals and be In new and re·saleable condition and accompanied by your original in· 
voice. A 10% re·stocklng tee may be charged on returns at our discretion. 
Not responsible tor typographical errors . 
Prices subject to change without notice 
Dealer Inquiries welcome 
TRS-80" TANDYCORP. 

SAVE TIM E  . . .  ORDER BY PHONE 
TOLL FREE: 800·621 ·3229 
I N  I LLI NOIS: 31 2·987·1 024 

flliDWEST 
[J.PIITEI 
lllti'IIEIALS 

1 467 South M ich ig an Av. 
Ch icago, I L. 60605 

We pay U PS charges on most 
orders in conti nental U .S. 
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4.95 

650'2 

6800 
680'2 
6809 

MICRO 8035 
PROCESSORS 8080A 

8085 
8748 

10.95 

12.95 

1 1.50 

1 1.95 

1 7.95 

39.95 

24.00 

. 6.5H 

15.95 

. 59.95 

Z-80 SUPPORT 
3881 P/0 . 8. 75 

3881-4 P/04 Ml·h . 12.95 

3882 CTC . . . .  8.75 

3882-4 CTC-4 M/iz 12.95 

3883 DMA 29.50 

3883-4 DMA"I Mflz 36.95 

3884 S/0 . .  35.95 

3884-4 S/0-4 MHz . 89.95 

Special Purchase - Save $50.00 
Novation Cat Modem 

(We have 
only 700 
availible at 

speciai price) 

and originate 

IOM-5200A List price $189.95 . .  

D-CA T .100 baud, direct con nect. modem 

IOM-5201A Special sale price . . . . . . $ 1 89.00 
A UTO-CA T Auto answerlorigiate, direct connect 

IOM-5230A Special sale price . . . $239.95 

MICROMODEM - D.C. Hayes 
Auto answer/dial modem card {or Apple or S-100 

I OM-20 1 0A Apple modem . . . . . . . . $349.95 
IOM- l l OOA S-100 modem . . . . . . . . . . $375.00 

3.25 

4.B5 

8216 . . . . .  2.95 

8224 ;{.25 

8224-4 . .  5.75 

8226 . . . . .  :1.85 
8228 . 4.95 

82;{8 4.95 
6800 

SUPPOHT 
824:1 . 8.00 

8250 14.95 

(i850P 

. . . . .  4.95 8251 . 6.50 

. . .  15.95 8258 . . .  17.95 

. 1 5.75 8255 . 6.50 

. 4.80 8257 . . . .  1 9.95 

685:lP . . . 5.95 8259 . . . .  1 7.95 

(i875P . . . . .  5.95 8275 . . . .  49.95 

6848RP . . . . . .  27.95 8279 . 15.95 

I 
JADE's new dual dish include: 
Handsome metal cabinet with proportiona.lly 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable hit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to mount 
2-8" dish drives · it's all A merican made, 
guaranteed for six months, and it's in stoch! 

Dual 8" Sub-Assembly Cabinet 

END-00042 1 Cabinet hit . . 

END-000420 Bare cabinet . 
$225.00 
. $59.95 

Single sided, double density disk drive sub-system 

END-000423 Kit w/2 8" drives $975.00 
END-000424 A & 7' w/2 8" drives $ 1 1 95.00 

Double sided, double density disk drive su b-system 

END-000426 hit w/2 8" drives . . . $ 1 495.00 
END-000427 A & 7' w/2 8" drives $ 1 695.00 

8" DISK DRIVES 
Highly reliable double density floppy dish drives 

Shugart SOIR single sided, double density 

MSF- 1080 1 R  SA-BOIR . . . . . . .  $425.00 
Special Sale Price 2 for $790.00 

Shugart 851 R double sided, double density 
MSF- 1 085 1 R  SA-85/R . . . . . . . $595.00 
Special Sale Price . . . . . . 2 for $ 1 1 50.00 

Siemens FDDI 00-8D2 single sided, double density 

MSF-20 1 120 6 mo warranty . . . . . . . $385.00 
Special sale price . . . . . . . . . . . . 2 for $750.00 

Qume Datatrak 8 double sided, double density 
MSF-750080 SA-851R compatible $599.95 
Special sale price . . . . . . . . . . 2 for $ 1 1 60.00 

JADE DISK PACKAGE 
Double density controller, two 8" double density floppy 
disk drives, CPI M2.2 (configured for controller), hardware 
and software manuals. boot PROM. cabinet, power supply, 
fan ,  & cables 

Special package price . . . . . . . . . . . .  $ 1 395.00 

AY5-1013A 
AY3-Hll4A 
TRI602H 

TMS60 1 1 . 

IM640'2 

. . . . . . . 9.H5 

10 for $7.95 ea 
25.32 Sv . . .  . . . .  25.00 

2732 5v . . 25.00 

2758 5u . .  . .  . .  . .  . .  . .  9.95 

RAMS 
2 1 L02 2 M/iz . . . . . . 1.25 

2 1 L02A 4 Mf/.z . . . . .  1.50 

2 1 14L 2 Mf/.z . . 3.50 

2 1 14LA 4 Mflz . . . . . 3.75 

5.25 4 1 16 . 3.50 
8.25 

......._4164 r;tK >I . . . . . . .  39.95 

5.25 

. 5.95 

. . .  9.00 

5257 2 MHz . . . .  6.75 

5257 A 4 MHz . . . . . .  7.25 

MK4 1 18 . . . . . . . . . . .  17.95 

1 6K M E MORY UPGRADE 
Add 16K of RAM to yvur TRS-80. Apple, or Exidy in just 
minu tes. We've sold thousands of these 16K flAM 
uplfrades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
hlocks. fool-proof instructions. and our 1 year guaran tee. 

MEX- 1 6 1 00K TRS-80 hit $29.00 
MEX- 1 6 1 0 1 K  Apple hit . . . . . . . . . . . $29.00 
MEX- 1 61 02K Exidy hit . . . . . $29.00 

1 6K RAM Card - Microsoft 
(There is life aft.er 48K) 

MEX- 1 6300A A & T $ 1 74.95 

Z-80* CARD for APPLE 
Two computers in one, Z-80 & 6502, more t.harz doubles the 
power & potential vfybur Apple, includes Z-80* CPU card. 
CPI M 2.2. & BASIC-80 

CPX-30800A A & 7' . . . .  . .  . .  . .  . .  . .  $279.95 

APPLE CLOCK - Cal Comp Sys 
Real time clocil wlbattery back-up 

IOK-2030A A & T . . . . . . . . $ 1 09.95 

D ISK DRIVES for TRS-80 
2.11Ht more storage, 8 t.imes faster, 40 track with free patch. 
120 day warranty. includes case, power supply, and cable 

MSM - 1 24 1 0C Save $125.00 !!! $299.95 

8" D RIVES for APPLE 
Controller, DOS. two 81' double densisty drives, cabinet, 
power supply. & cables 

Special package price . . . . . . . . . . . $ 1475.00 

APPLE STICK - Micromate 
Joy stick with pots for Apple 1/ 

SY A - 1 5 1 0A A & 7' . . . . . . . . . .  $49.95 

VISICALC - Personal Sftwr 
The ultima I.e program for your Apple 11 

SFA-2 4 1 0 1 005M Complete pachage $ 1 39.95 

PRINTER INTERFACE - C.C.S. 
Centronics type 110 card wl firmware 

I O I-204 1 A  A & 7' . . . . . . . . . . . . . . . . . . . . $99.95 

AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte pg II) 

I O I-2050K Par & Ser hit $ 1 29.95 
I O I -2050A Par & Ser A & T $ 1 59.95 
I OI-2052K Serial hit . . . . . . . . . . . . $89.95 
I O I -2052A Serial A & T . . . . . . $99.95 
I O I -2054K Parallel hit . . . . $69.95 
I OI-2054A Parallel A & T . . $89.95 

A488 - S.S.M. 
IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, I year guaran tee, (see April 
Byte pg I I) 
IOX-7488A A & T . . . . . . .  $399.95 



S-100 CPU 

2810 Z-80* CPU - Cal Comp Sys 

214 MHz Z-80A • CPU with IIS·2.12C serial fl O port and on· 
hoard MOSS 2.2 monitor PROM. front  panel compatible. 

CPU-30400A A & 1' $269.95 

THE BIG Z* - Jade 
2 or 4 MHz swit.chable Z-80* CPU with serial 110, 
accomodates 2708, 2716. or 2732 EPROM, baud rates from 
75 to 9600 

CPU-3020 1 K  Kit 
CPU-30201A A & 1' . . .  

CPU-302008 Bare board 

. . . . . . .  $ 145.00 
$ 1 99.00 

$35.00 

CB-2 Z-80 CPU - S.S.M. 
2 o r  4 MHz Z-80 CPU board with provision for u p  to 8 K  of 
ROM or 4K of /lAM on board. extended addressing. IEEE 
S./00. front panel compatible. 

CPU-30300K Kit 
CPU-30300A A & 1' . . .  

SBC-200 - S D  Systems 

$ 1 99.95 
$239.95 

4 MHz Z-80* CPU with serial & parallel l!Oporls, up to8K 
of on-board PROM, software programmable baud rate 
generator, I K of on-board RAM, Z-80 CTC. 

CPC-30200K Kit . .  . .  . . .  . .  . .  . .  . .  . .  . $339.95 
CPC-30200A Jade A & 1' . . . . . . . . . . $399.95 

S-100 Disk Controller 

D OUBLE-D - Jade 
Double density controller with the inside track, on-board Z

BOA *. printer port. IEEE S- 1 00, can function on a n  

interrupt driven buss 

IOD-1200K Kit . . . . . . . . . . . . . $299.95 
IOD-1200A 8" A & 1' . $389.95 
IOD-1205A 511/' A & 1' $389.95 
IOD-12008 Bare board . . . . . . . . . . . . . . $65.00 

DOUBLE DENSITY - Cal Comp Sys 
.11//' and 8 "  disJl controller. sin#le or double density, with 
on-board boot loader ROM. and free CPI M 2.2• and 
manual set. 

IOD-1300A A & 1' $369.95 

VERSAFLOPPY II - S D  Systems 
New double density controller for both 8" & 514" 

IOD- 1 1 60K Kit . . $3'19.95 
IOD-1 160A Jade A & 1' . . . . . . . . . . .  $439.95 

S-100 Video 

VB-3 - S.S.M. 
80 characters x 24 lines expandableto 80x 48fo r a  full page 
of text, upper & lower case, 256 user defined symbols, / 60 x  
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit . . . . . . . . . . . . .  $345.00 
IOV- 1 095A 4 MHz A & 1' . . . . . . . . . . $395.95 
IOV- 1 096K 80 x 48 upgrade . . . . . . . . .  $39.95 

VDB-8024 - SD Systems 
80 x 24 1!0 mapped video board with keyboard 11 0, and 
on-board Z80A •. 

IOV- 1 020K Kit . . . . . . . . . .  . 
IOV-1020A Jade A & 1' . .  . 

VIDEO BOARD - Jade 

$399.95 
$459.95 

64 characters x 1 6 /ines, 7 x 9 dot ma trix, full upper/lower 
case ASCJ/ character set, num bers, sym bols, and greeh 
letters, normal/reverse/blinking video, S-100. 

IOV-1050K Kit . . . . . . . . . . . . . . . . . . . . . . $99.95 
IOV-1 050A A & 1' . . . . . . . . . . . . . . . . $ 1 25.00 
IOV-10508 Bare board . . . . . . . . $ 1 9.95 

MAINFRAME - Cal Comp Sys 
12 slot S·/00 mainfram e  with 20 amp power supply 

ENC- 1 12/06 A & 1' $429.95 
ASCII KEYBOARDS - Microswitch 

58 key plus numeric pad and control keys 

K8A-99058 A & 1' . . . . . . . . . . . . . . . . . . .  $39.95 

;trcle 207 on Inquiry card. 

S-100 Memory 

M EMORY BANK - Jade 

1 Mf/z, IEEE S-1 00. hanh selr•ctable, 
expandable from I6K to 256K 

M EM-997308 Bare board . .  
M EM-99730K Kit, no RAM 
M E M - 1 6730K I 6K hit 
M E M-3273 1 K  32K l?it 
M EM-48732K 48K kit 
MEM -64733K 64K kit 
Assembled & tested . . . . . . . . . . . .  . 

8 or /6 bit, 

. . . .  $55.00 
$219.95 
$249.95 
$289.95 
$324.95 
$359.95 

add $50.00 

64K RAM - Calif Computer Sys 
4 MHz banh port I ban/1 byte selectable, extended 

addressinf<. !6K banh selectable, PHANTOM line allows 

memory overlay, 8080 I Z-80 I front panel compatible. 

MEM-64565A A & 1' $575.00 

EXPANDORAM I I - S D Systems 
4 MHz RAM board expandable from 16K to 64K 

MEM- 1 6630K I 6K hit . . . . . . . . . . $275.95 
M EM-3263 1 K  32K kit . . . . . . $295.95 
MEM-48632K 48K kit $3 15.95 
M EM-64633K 64K kit $335.95 
Assem bled & tested . . . . . . . . . . . . . . . add $50.00 

32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 21 14L's 

M E M- 1 6 1 5 1 K  I 6K 4 MHz kit $ 1 69.95 
MEM-32 1 5 1 K  32K 4 MHz kit $299.95 
Assem bled & tested add $50.00 

1 6K STATIC RAM - Cal Comp Sys 
2 or 4 Mflz !6K stat.ic RAM board. IEEE S-/00, bank 
selectable, Phantom capability, addressable in 4K blochs 

M E M - 1 6 1 60A I 6K 2 MHz A & T . . $286.95 
M E M - 1 6 1 62A !6K 4 MHz A & 1' $289.95 
MEM- 1 6 1 608 Bare board . . . . . . .  $50.00 

PB- 1 - S.S.M. 
2 708. 2716 EPROM board with b"ilt-in programmer 

M EM-99510K Kit . . . $ 1 39.95 
M EM•99510A A & 1' . . . . . . . . . . . . . .  $ 1 99.95 

PROM- 1 00 - SD Systems 
2 708, 2716, 2732, 2758, & 2516 EPROM programmer 

MEM-99520K Kit . . . . . . . . . .  $219.95 
M E M-99520A Jade A & 1' . . $269.95 

S-100 1/0 
110-4 - S.S.M. 

2 serial 110 ports plus 2 parallel 110 ports 

I O I - 1 0 1 0K Kit $ 1 59.95 
I O I - 1 0 1 0A A & 1' . . $219.95 
101- 1 0 1 08 Bare board . . . . . . $35.00 

S.P.I.C. - Jade 

65 cps. letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on· 
board, 16K buffer, ribbon,·print thimble. #raphics, micro· 
space just.ification, data cable, and self testldiagrwstic 
ROM. 

P RD-555 1 1  without I6K buffer 
PRD-555 1 2  with I6K buffer . .  

MX-80 - Epson 

$2795.00 
$2895.00 

132 colu m n ,  9 x 9 dot rnatrix.. multiple fonts 

PRM-27080 Save $IOO.OO Call 
MX-70 

PRM-27070 With Graftrax II 
Interface for Apple . . . .  

Call 
. . . . .  $ 1 1 0.00 

CENTRONICS 737- 1 
9 x N dot ma trix. letter quality, proportional spacing 

P RM - 1 5 737 Parallel . . . . $725.00 
With interface for Apple $825.00 

Single Board Computers 

Z-80* STARTER KIT - SD Systems 
Complete Z-80* comp,ter with /lAM. ROM. /10. display, 
lwyboard, manual. and kluge area. 

CPS-300 1 0 K  Kit . . 

CPS-300 10A Jade A & 1' 
A I M-65 - Rockwell 

$369.95 
$459.95 

6502 comput.er with alphanumeric display, print.er, & 
keyboard, and complet.e instructional manuals 

CPK-50 1 65 I K A IM . . . . . . . . . . . $449.95 
CP K-50465 4K A IM $499.95 
SFK- 74600008E 8K BA SIC ROM . . . $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power supply . . . . . . . . . . . . . $64.95 
ENX-000002 Enclosure . . . . . . . . .  $54.95 

4K A IM, 8K BASIC, power s"pply, & enclos,re 

Special package price $675.00 

D I S KETTES - Jade 
BarMain prices on magnificent magnetic media 

5 11•" single sided, single density, box of 10 

M M D -5 1 1 0 1 03 Soft sector . . . . . . $27.95 
M M D -5 1 1 1 003 10 sector . . . . . .  $27.95 
MMD-5 1 1 1 603 I6 sector . . . . . . . . . . . . .  $27.95 

5'1o'' double sided, double density, box of 1 0  

M M D-522 0 1 03 Soft sector . . . . . . . . . . . $39.95 

8" single sided, single density, box of 1 0  

M M D - 8 1 1 0 1 03 Sofi sector . . . . . . .  $33.95 

8" single sided, double density, box of 10 

M M D- 8 1 2 0 1 03 Soft sector . . . .  $39.95 

8" double sided, double density, box of 10 

M MD-822 0 1 03 Soft sector . . . . . . . .  $49.95 

S - 1 0 0  CARD CAGE - Vector 
Our '"'Ill /10 card with 2 SIO's. 4 CTC's. and I P/0 /9" rach mou ntable. adjust.able, holds 21 cards 

I O I - 1 045K 2 CT�'s, I SIO, 1 PIO . .  $ 1 99.00 VCT-CCK 1 00 Anodized A I  . . . . . . . . . .  $47.95 
I O I - 1 045A A & 1 . . . . $259.00 
I O I - 1 046K 4 CTC's, 2 SIO's, I P/0 $259.00 Meta l  cage wit.h card guides & {an mountinl! 

1 0 1 - 1 046A A & T . . . . $319.00 ENX-1 06601 Six slot . . . . . . . . . . . . . . . . $29.95 

1 0 1 - 1 0458 Bare board wl manual . . . $59.95 - ····· · · · · -� 
I OI- 1 045D Manual only . . . .  $20.00 .-1 PLACE ORDERS TOLL FREE 1 

Continental U.S. Inside California 
Software 1 800-42 1 -5500 800-262 - 1 7 1 0  1 

CP/M 2.2 - Digital Research I F .. , ·�; .,,",;2''{3�'97'3�7'7'{)'7''" 'in· call I 
Latest & most powerful release of CPI M 

SFC-52506000D Manual set . . $24.95 I �� M •:EJ I SFC-52506000M 5'11'' disk & manual $ 1 49.95 1 I SFC-52506000F 8" disk & manual $1 49.95 Computer Products 
I 4901 W. Rose·crans, Hawthorne, Ca 90250 I SDOS _ SD Systems TERMS O F  Si\I.E: Cash, ch,�·ks, crerl it C'arrls. or 

Pu rt'hasl• OrdPrs fn.lln qualifil'cl firms and instit utions. 
DOS, CBAS!C-2, Z·BO* assembler/editor/linker I M i n i m u m  order $ l rl.OO. C a l i fornia residents add m;. tax. I SFX-55001000D Manual set . .  · · · · . . $24.95 Mi n i m u m  shippin� and handlin� d1argo �:1.o11 ·Pricing 

SFX-5500 1 002M 5 '1/' disks & man $
$

1
1

9
9

9
9 

.

. 
9
9

5
5

• ·

·
• nd av.aih,lb.ilily s

·
·uhjec

-
·l to c

·
·hung.e w i t h-out n-otice.. I SFX-55001006F 8" disk & manual • 
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FHEE PLASTIC LIBHAHY CASE INCLUDED Wn'H THE 
PUHCHASE OF EVEHY BO.'< OF DISKETTES · 

Ten boxes $ 2 2 . 7 5  One hundred boxes $ 2 1 . 5 0  

!'llli\' UJ I SI-:��TT£5 IJox 10 bu"cs 

.$27.00 S25,00 Scotch 7-H(O)( IO)(IG) $31.00 $.2!.!.00 
29.00 27.00 Uy!:la!l -15.00 -13.00 

EIG HT h"-:CI! Scotch box 10 bx. 
Single sitlc/sint;le den. 740-0 S35. SJJ. 
Sint]le sld(d dwble den. 7-H-0 �5. -l:l, 
Sinulc side/32 sector 740-32 35. JJ. 
Douhl�· side/ double D. 743-0 s;;. :.tl. 

Uys:ut box 1 0 bx. M!C\ box 10 bx. 37-l0/1 $4!J. $H. 3060 S- :.. S·.J. 
JHO/ld 1s. 73. :w�o :n. Js. 

:ll l 5 ·1!1 . 

iii. \IA-CK(5 )(U ] plc:osc spo..:cify 5 1 (-1 8" 
Prices available on request for: tape, cartridt;.,s. diskpacks. 

MEI40RY 

16 k memor 
}' actory p r i m e .  Unconditionally 
&ruarcnteed for one full year. 
Add .')3.00 for TRS-80 jumpers 
and instructions. 

DYNAMIC 
ea. :12+ 1 00+ 

4 1 1 6 - 200ns 3. 25 3. 00 2. 75 
4 1 1 6  1 50n s 3. 7 5  3. 50 :'!. 25 
4154 04K 4 9 .  5 0  45. 0 0  

STATIC 
2 1 L02 450ns. 1 .  1 9  1 .  05 . 9 8 
2 1 L02 250ns 1. 49 I. 45 1 .  39 
2 1 1 4 L4 450ns 3. 95 2. 95 2 .  75 
2 1 1 4L3 300ns 4 .  2 5  3 .  75 3. 00 
4044-4 450ns 4 .  95 4 .  50 4 .  25 
4044-2 250ns 5 .  50 4. 95 4. 5 0  
5257-3 300ns 4 .  4 7  4 .  2 5  4 .  0 5  

EPROM 
2 7 0 8  450ns 
2 7 1 6  5V. 
2716 lri-volt 
2 7 3 2  Intel 
2 5 3 2  TI 
2 7 6 4  

4 .  9 5  
7 .  9 5  
9 .  9 5  

1 9 .  00 
21. 50 

4. 50 
6 .  50 
u. 0 0  

1 7 .  50 
19. 00 

3. 7 fl 
5. 00 
B. 25 

1 G .  00 

l K+ 

2. 5 0  
3 .  0 0  

2 .  5 0  
2. 7 5  
4 .  0 0  
4 .  3 5  
3 .  7 5  

3 .  2 5  
4 .  50 
7. 5 0  

f'tll· Umvocl"S.tl I J;ot;; SystCIHS IUJLt� i s  ""'itd1 11dcctahh· h"tWe<:ll a!lSW•!l" <•ntl or il:!
it>:.tc llto t!o·s. l'ullv ll<·ll 10:1 con tp:.l .<hle. ! J[,·eetlv c<•rutt:cts tu the t>cw '" '"!ula1• 
\..J o•plto<le J •ld: . 1 00''� J'UWei'L"d fi'O!lt \l Lt• \ L"J �·plllJ l lo ; l ilH ;, No IH:I'd IU JOC:<lt' l i >Udt.:l l> ill 
fH"U �lnll l v to  A. C. power receptide . . \!O J J - 1 0:\ Ll' :.! Jl<llttHis. 

t\uv. rl i on ' JJ'' l,;at connect>! to tllO>l\ of the ttcw "' ll.-11" ,,.,dulat· h.uods<·l s. hlc.tl for 
rnult iple litll: <Jffice tc!L·phnnc�. lktjUil't:>l • ·Xte l'Ua l A,C, l"'""l' t', �1\)!J- IICI\ 1' :! Lh. 

loUt�UI\,Jt. MORROW'S 
Thinker Toys 

Uh"r ,\Jo,rr"" l'ru•i•"·t�. 
A•lrhtwu.tl h. .rol •h�k 
0L�<!US :.'IJ I olrLn· C' >IJ 
lLLB<'LLS :.'JJ :.' ,1,.,, . .,,. I li�7 

' ILL!Lt:US :.'·� l tlnn• \� ,1) 
lLi>ltUS :.' ' ! � dri V"� �tJ� 

$3950 
I IL�C Juo·k·.",' �I ! t:UIIlroJl lo:l' 
liL�k ,lu<·' : I t:um rullc·•· 
\1"!•0 h . < rd di�:. L:On!r••ll•·r 
s"'''"hhoartl ll\l (·rf:tc•· 

:-.c" ,\blllht>.trd 
.\1- 1 () r..,, \Jo•;.: oh,·tc h .• ,.,j 

H EW LETT 
,;�.\ 

PAC KAR D  
$2650 

Tlu: llcwlcu l'ack:tr<.l llP-ll!"• is a com
plct .,, JO'I" COSI J>Ot'l;ob]c CU111JHI1t:t" �����==�;;;;:-- �\"!!lcm. !'his sdf comaincd JL:l<:k.,�c 
Include� CPU. k.,,. J,oard. pr·mt.:•·· 
t..:lH' Jisplav .UJd c;•sseuc t aJ>c drlve. 
!;\'S-1 11'11'1 30 lhs. 

Th" new BSH tllllCL' t•uns y01n· home JUSt like clockwork. Turns or\ lamps and 
appliant:cs w!llll! youz· away fz·om home. COn1plctcly eompatihlc wlth yoo.u· ex
isting System X - 1 0  dcvicCH. 

I:ISH Tinn:r dl-!ht <:hanncl $65.00 
.\bstcr l'Orttrol c0n11ole 3·1.!15 
U lt •·as<>nlc Controller 

:\ppliance Modul<: :iOO W, $ 1 � .� 5 
Lamp i\lodu le JOO Watts 13.�5 
l\"EW full control wall switch 1 4.50 

S·lOO Mother Board $35 
Quiet 
Buss 
8803-18 
IS slot 
I M S A I  

SWITCHES 
ILJI' �\\ l i"C I I I  S 

pu�. '"·'· IUO· 

.J . lUI . 7:, . ti:J 
7 . :w . t u 7u 

I� : : �:: : ;:
l
o : �: 

S-JOU .I 2:">" centei'S 1 0 •  
lmsai solder .z:,u·· rou $2.!J :'o $2.!"10 
l"'sal "'it•c wrap (  I'll :J.Il!i 1.5() 
Sullin11 l!i-Hcl . . �:.o· .J.;,u ·LOO 
Sullln11 Ftl-ltcl. \1 /W ;;,:1;1 :.uO 
Sltllin;� fi\lt ai t· . I ·IO"' 4. :J ;, 
.1 56'" Centers (st:md.<rdl 
22/·H Kim Evcl ct 2.:.o 2 . 1 :, J6n2 Ul!.;itai L:,·oo.lp S/ r :-•. �.-. : •. :.o 35n2 l)lllilal l ; r·..,,1, W/W l.i.GO 6. \ :, 
��{!16 :\lni<•J'Oi a tiUOU S tl' li.l.iU 6.1 ;, 
-1�/86 i\lmo. 61:100 W/W 7.00 6.!1:"1 

!�:TE l alATEl J Cllti..:Ul"l' SOCI\I·."I"S 
Low l'r·ufile W!J·e Wt· .. p 
e:.dr 1001- eadr 1 001-
$. 10 .$. � I 

. 1 0  .-11 

. 1 :.!  .-�:. 

. 1 5  

� r< • ·l;U. 
,.,,. 1 0 0 •  

7 1 0 1  ·��"�' I. 1 � . �!l 
7 1 0 . 1  unl uffl<>n l . ;lu ! . I U 
7 1  Oi ll nr . 011 I. JU I. 1 �1 
7 1 011 llHll. un I . . I:J I. I �' � 7:,>0;, <I[J<h 1111ll ! . IVo l . tii 

lo� o� 
FtMAil 

"'U" l"\l>•· c·aclr I U·t·l 
D1�UJ> rna.lo· S l . 6 0  � I . ·IIJ $ 1.:10 
llt::JS fc·ll<ale :.!.:.!:. l.VU 
IJE h•md 1 .:10 
U;\ l t,p oHa.ie z. :r. :.!.l.'i 

11,\I'IS fem""-' J.:.>:. J. IO :.>.�·u 
IJA huotl 211' 1 .60 1 • .!0 
(J!\ 2i">l� 111a.Je :.>. :, o �. :1.'1 :.!.2f• 
UB:.!5S femc,le .\.3 5 :1. 1 :. :t.o:, 
lJll huot.l tiP 1 .30. 1 . 1 5 
DC�iP ma.le 4.:.'0 ·1.00 J,7U 
llC:liS fetn alt.: li.Oo � •. 7 5 :i , 5 U 
J>C hood :!II' :.!.2:i :!.UO l .7f1 

lJUi"o01'ma.lc 5 .. �0 5. 1 0 "'·''' 
[)JJ.'!OS fcmalc U,40 1\,60 ll,Otl 
IJUO.O lm<.>d :.!/1 ' :.!.60 :.!. 1 0 

t.:I : N THUN I CS 
57-JUJGO 

1\lll\JUt'\ C,\l\LE <.:ONNECTOHS 
1 7{:J.1 5'" t!i�ll ·LlF1 ·1 . 1 �.. :l.� !i  
t0/-10 TRS�uo 5 , 6:. :..o:; 4.7o 
:!:o/;i0 8" tlisk ;,,uo '•. 1 5 

NEW from 
Shuyart 

Teclulol!'BY 8 
Megabyte 
Hard Disk Drive 

Packaged in the same physical size as the industry stan
dard 5 1 /4 "  minifloppy disk drive. The micro- Winches
ter stores thirty times as much data ( 6 . 38 megabytes 
unfat·matt ed). accesses data twice as fast ( 1 7 0  milli
seconds) and transfers data twenty times faster ( 5 . 0  
megabits per second. ) 

The ST506 is factory sealed to protect the media from 
envit·onmental contaminates. R equ ires only D C  voltage. 

Dual California Digital 5 1 /4 " enclosure. 
ST506 drive and power supply. 

Shugart Associates SA400 removabl e 
media disk drive for above package. add : 
S- 1 0 0  & Apple controller scheduled for 
spring release. 

801/ R Disk Drive 

�1500 
$300 

�:����a:;� ��:J
1
�n�f����r1� :�i�l; �";

c
t�1:•;:;;���s���.r��::.r�l������ �';.\;l�:.m - $795 

Uorumt•llation included. 36 pounds. 1\ISU- 1110 1 

�o
·
;:�����

�
.
h
�
\
;�,��8��

�h 1wo Shu�art HOIH <11sk dt'l\•cs. $1195 
Uisk th·l\·e cable. 6 feez :iO conductor with t!dgc 1;:1rd con nect or 
at hath ends. WCA-5.505 $2.'1.00 
Export Uisk •h-ives. 220\", 50i\lll;o; add $50.00 per disk drive. 

DATA INPUT 
, � TERMINAL ��· � "l'hl !! Kcy�t atlon t e rmin :t l wa ll rcccntly ac--- qui red frorn the ClllC tlivts!un of the l'crtcc 

. Corporati on . "1'11" unit was ori�lnaHy des!�ncd 
for inputlng data dl rcctly omo ma !,,'TIClil: tapc. 

The �v�t em Is comp rised of ;1 prem ium c"lll :.lnminium and flhcrglass em;losurc, 

;:���;:.,'';\�� �������·;--������� 1 
��-�����;� c!� ��� �. cr��� rk

�,
;·�·

��
�; �;1 �

·
:
;

�::;,�
Jr 

<!!�� ���':.}����: 
:u:ce['tanct" of dala and ttlerts lhe operator of pending prolJicms. 
But mo�t of llll thls '" US £0 " terminal. ,.•ith u lit1lc im.•l:in:LIIon. can be engineered 
tu nr

.
nke thtl J>"rfect home for an S- IOO c omput c r ami ••Ideo display; or wizh slight 

m01hflcation will accept the Rockwdl t\1/\l-65 m{c ro/comput<·r. 

9 Sankyo Magnetic 
Card Transport 

J"his S:mk\'U Cal'd II'.•USJ>Ol't IS cap .1 hk of Storm:;: 
.uu1 t'c\ t'i.•\'111<: O\"el' �00 ch.<I',ICi cr·,; of d.1 W ft•om 
,, lllllcl�· :.! .� I " Ill' sl\'le t>L.Lt:llctic olat ,, c.ll'd. 

tht.: lli·<O.:Ilclic co< n! .oc r·os>l tlt<• [Uit l' cltannd r·cat!{" l'it�· 
[de.tl fot· :111\" d;,t:< p r·occ,.Sit>g ·•l']'l i<::ll ivn wl,.n: sma.l l 

I !ttUSI 1.>�· l':UL<!Otlll\" t"t:l t't o·t•�·t!. Ud:..:iu;tl Cnst <>'"el' .$�00.00 
s ''" 'l' � card iudu<lc·•l. N�·w sut·plus. Sl't.:-SCit 

_-.....,----

... 
� ;  

I I . --...._____ 
PORTABLE OATA ENTRY SYSTEM 

Regulated 
Power Supply 
5VOLT 5AMP 



CA l i fo R N i A  D i G i TA l  
Post Off ir��e Box 3097 B • Torrance . C a l i forn ia 9 0 5 0 3  

MEMOREX 
8"DISKETTES 25 WITH ����vE CASE 
Ht·c<mt!y tit.., .\IP."'"''IIll: C:orporatiun 
hml a canc<Jllat ion on a <:On tract hH' 
l1 truck load of ci1�ht Inch di�kcttc·a. Cali fonT Ia IJi�it:.J w�s fortunate to be 
offered thi11 load of pro me m : .. :ncti c 
media. 

EPSO 
MXBO Correspondence quality printing. 

A lot of printers costing a lot more can't touch ttu: 
performance. It gives you .1 choicl' of 40, 80. 66 or IJ2 col
umns of printing i n ns m;�ny as four distinct printing dcnsity 
modes, a total of twelve different combin,ltions which can 
accommod.1te nearly any printing requirement. 

rhesc diskettes ,,,.,. ··u:..:nn,\''UEIJ'' 
hut are >:u arruUc<!tl fi rst qu :!.lll\' 
�h�'"ore� Hr:uul. (H060 sin�le ,Jo.:n. ) 
Like all dlskelletl '!old hy t::tliforni:L 
Dil!ltal. a lilu;:ory casc ill 9lli'Piic<L 
free with the J•urchasc of every :.ox. 

This ofr<:r 19 subjcct to rcmalnin� 
lnvemory OIT hamt. 

Immediate Delivery 

NEW 
. from 

INTEGRAL DATA 460 PaPer Tiger 
GR:�Wics sn�o 

The 460 P;�per Tiger uses :o dot m:otrix eh11r;�ctcr formation technique in which 
piHcemcnt of the dots ovcrlup l.>oth horizontally ami vertically to achieve a corrc
spomJencc quality printin�. 
The printer' s nine-wi re print head useJ staggered needle rows tu create the ver
tically overlapping dots. Thl' head is driven bi-directionally under micropro
ce!IJOr cont rol by a stepper motor driven mechanism. 
"T,.·o K " buffer allows the printer t o  accept the entire content of a 1 ,920 character 
CRT Jcrcen, With Ffraphlcs suggested retail pl'icc $1 . 39 5 27 lbs. PHG-4SOG 

��:: �o
;,� �· ����� ��� �����u;:����ri;,1;; �i

; ��� r;��:� � .. �: e�f���1 � 1�g,\� 1;; r � :;·��-
:u1d 115·2 32 serial irll ert::('in.,!. ' lso iudufl,·d hi • Jo.· tr:oct or �o·ed 111ech· 
.onism. alon�: ""'ith print l hl l••hlt: .nd ri:.Jhon. I'Hi\-;";.:O I D I'S ;o lbs. 
1-.eYI.>o:ord (KSH) :\la<ld .'o:i20 P(S aYailable $2!!:.1:.. PH .... -:'i�o20 i'S 7 ;, lbs. 

� :  =:r��' 3101 

IBM Direct Price 
California Dleltal 

discount 
price 

Excel.lent value. 

Only $4 
. ( ' 

' i 
=--- ' 

AMPEX 
D IALOGUE 80 

CRT TERMINAL 

sggs 

- TEC V-300 VIDEO TERMINALS 
' Processing ADDS Regent 2 5  numeric cluster VDT-R25 $8 5 0  

DaisyWheel Printer ��g� �=�=�� �g ;i��t:�a�r���1��s �gi:��g 1i;� $1595 ADDS Regent 60 Block mode VDT-R60 1 4 9 5  
Ampex Dialouge 80 t w o  page, detatch VDT-D80 9 9 5  

. �1"c��r:c;:::��
b
�e%����d �:��

e
�3�

u:;l�t P
P�;i�����· w?!;�·������!�n�i::cf�g Digital Equipment VT-100 V DT- V 100 1 5 9 5  

, l/ 1 20" horizontal . 1/48" vertical. Digital Equipm ent VT- 1 3 2  VDT-Vl32 1 8 9 5  
' U1ea atandard Diablo brand tnterchangable d;�isy print wheels. Direct VP-800A emulator VDT-P800 call ��

e
����

.
c��

ip
;

l
l�;��;;r::

.
u���'�t;�.Ucd. Interfaces via Centronics paraUel Hazeltine 1 4 1 0  VDT- H l 4 1 0  7 5 0  

TEL£TYPiMODEL43 �· · · · :  
4320 KEYBOAHD MODELS 

TTL serial output AAA $ 9 9 5  
R S 2 3 2  serial A A K  1 0 5 0  
Friction 80 column AAE 1 1 00 
Friction 80 RS232 AAL 1 1 9 5  
Bell 1 0 3  Modem AAB 1 4 9 5  "X:' 

UlmA-ViolET PRoducTs UVS llE . � V��' �ASER 
F . ill! , 65 
1:�3�TR����s :_:� _ _ -;h 
737 $750 . - -� 

Soth the Centronics 730 and the 737 arc capable of accepting standard office lelterheall or pin feed continuous forms. 
For higher rcHolulion the 737 lmplementa a nine wiz·c Uot 
matrix print head. Parallel intcrfac:ln�t. Add SSS for 
!15232. PRC-730P (S). PRC-737P lSI 17 ll.>s. 

Haz eltine 1420 VDT-H1420 795 
Hazeltine 1 5 00 VDT-Hl500 850 
Hazeltine 1 5 1 0  VDT - H 1 5 1 0  1 0 2 5  
Hazeltine 1 5 2 0 VDT�H1520 1 2 25 
Hewlett Packard 2 6 2 1 A  VDT-HP21A 
Hewlett Packard 2621P VDT-IIP21P 
lBM 3 1 0 1 - 1 0  character mode green VDT-3101 1 1 95 
IBM 3 1 0 1 - 2 0  block mode VDT- 3 1 0 1 2  1 3 95 
Lear Seigler 3A upper case only VDT-LJA 850 
Lear Seigler ADIVI5 VDT-LS 945 
Lear Seigler ADM31 VDT-L31 1385 
Lear Seigler ADM42 VDT-L42 1995 
Soroc lQ 120 VDT-Q120 675 
Soroc IQ 1 3 5  NEW VDT - Q 1 3 5  8 5 0  
Soroc IQ 140 detatchable keyboard VDT-Q140 1 1 5 0  
Televideo 9 1 2 C  VDT-T912 665 
Televideo 920C VDT-T9L.O 745 
Televideo 950C detatchable keybd. VDT-T950 985 
Zenith Z-19 VDT-Z-19 7 3 5  

VIDEO MONITORS 
BMC KG12C 1 3 MH z  

P - 3 1  grn phosphor 
Lcedex/ Amdek 1 2 "100 
Leedex 1 0 0  green 

1Q0-30 

$259 
1 2 9  
1 6 9  
1 9 7  
389 
379 
2 1 9  

Bidirectional printing. Logic.1l Sel•king 
of shortest l im·� .  80 CPS. 64 �r;�phic� chM.lct �·rs . Fmms 75 h.mdling. The list of standilrd fc,llll rc!o goes on ,1nd un. The 
f,lC! is th.11 there art• few prin tt·rs ih.11 �\1n compete with the 

· MX-80 .1t ANY prict•. And nonl'-ZERO-in its extraordi
narily afford,1blc prict• rangt.:'. 

ABCDEFGH I J t·' U1f\JOPQRSTUVWXY ZABCDEFGH I .J 

ACCESSORIES FOR THE 
APPLE COMPUTER 

CAI..IFORNIA COMPUTER SYSTEMS MOUNTAIN CO:>lPUTER PRODUCTS 
Arithmetic Proces:�or 781\ B/C $319 lntro X·IO system for BSR $239 

������:i���.�t::r���� ��:r���;no ��: �t
������ �1"7D0:1� btt ��� 

\2K PROM tllodule 7 1 1 4  69 Apple Clock battery back-up 
Cu.lenller(Clock. Bat. back�up 7421 !l9 &tpertalker SD200 
Pa.rallcl Interface 7720t\ 99 RO!II Plus with filte r 
Program able Timer 7HOA 99 ROM Writer/ Progr:unmer 
Analog/ Digital converter H70A 99 APPI..E BRAND PRODUCTS 

l\liCilOSOJ.-1 PllODUCTS Apple l..anguagc card 
Apple to Z-BO CPU card 379 �:���� �::� :::����������ler 
D. C. HAYES PRODUCTS Apple para.llcl lnterface g��f�Jr��J�f:����u�i��o 250 �� ��;����o;���c�·��t�rrace MO 

INTERACTIVE STRUCTURES SORRENTO VALI..EY ASSOCIATES 
16 Channel A(\J card Al0 ( 2 275 8'' Ooppy controller (Paso:::�.ll JGO 

5·100 BOARDS 
Assembled • Tested • Burned-in 

CPU BOAIIUS 
Calif. Cornput'-'r 2 8 1 0 A  Z-80 

IJ:\1:\. �:\111<\ BIJC- C.!<E I O :i250 
(iodhout Z - 8 0  :!� bit. J.\lllz 

BIJC·GZIIO 
Godbout 8011!i/ll0811 dual I S  bit 

processor HIJC-(.;88 375 
:\lcasuren•ent Sy!lt'-'1115 Z-80 

� serial 2 ptoral!cl real time 
clock. 8 vector lllJC·MZ80 39'i 

SJJ Systems SBC-200 Z-llO 
with scriaJ " parallel 
1(0 ports BDC·SBC2 38!i 

Tclctek FOC· I sin,;le boa.nl 
CPU & floppy disk control\(:r 
plus 1/0 BDC-FIJCl 6!1� 

:\lAll'\FR,\:\iES 
Calif. Computer 2200,\ 12 slot t. 

p:::we:- supply E Z" :\l·C2 200 J;IS 
Tl�l 12 slot table E :"< :-1-T\ 2  49 �, 
TEl 2 2  slot table E":\I·T22 6:oo 
Godbout mainfrJI\ , E"M·G:\IF 

i\1/�li!ORY BOi\1\DS 
Cal if. C<:>mputer 20&0.:\ ti·IK 

<iyamic Z11CIHOZ'Y BDl\I·C�fl6:'1 S·\2:.1 
C;.\lf. Computer 201 6 I G K  

st:�tic lllelliOn' U\J:\1·C2016 25:.1 
C dif. Computer 2032 J:!K 

�tatic memory llDlii·C2032 
Godhout R;un 1 7  G·IK ,.t;�tic 

11'�'1110ry 1li hit Blll\1·G l 7  1 02�• 
SJJ Systems i:xpanlloraru Jl 

I S K  d.vnamic Blli\1-E:\lG 2!.1;, 
G�K dynamic BDl\1·1:::\6.: 37:; 

i\leasurement SystCn•s O:>IB6400 

for Alpha :>.!icro lJIH!-:\15�00 lili.'i 

EPR0:\1 30;\IUJS 
IJh!ilaJ H csearch 32K , 2715 

proms extra BUl\l·DP�2 
SIJ Systcms l'ru!H•l O{) 

programmer l3J);>.J-Pl00 

FLOPPY UISK COZ"TROLLEH 
Calif. Comput<:r 2H2A with 

2. 2 Cl'/11 BOF-C2 �22 
Gollbout ''Disk 01 e" features the 

"EC 7G:, controller. Uli\A 
arbitration BUF-GDI 

i\lcasurcmcnt Systems 76.'1 chiJI . 
single & double density. Erroz· 
recovery 13Dl - :111: 

SU Systcnos V ersafloppy II 
double density HUF-VF2 

farbell D(lJ BDF·TF2 
.\lorrow Ucsi;;n IJ\sk Jockey I 

sin�:lc densit}' IIUF-UJI 
:'llorrow Dcsi�n llisk Jockey II 

Uouble density BIJF-PJ2 

11\Tt::RF,\CJ:: BOAR DS 
Calif. Con:putt:r 2718 1/ 0 

2 scrial(2 par' ! BUT- C271B 
:\!orrow IJcsi gns Switchbo;;rd 

2 scrialf ·l 1lllr l BUT·:\ISB 
.\iorro w  IJ(·si�ns .\lultiboard 

3 so:rial(3P. •H UUT- :>I:>!IJ 
<Oodl.>out Intcrf.,ccr 01c 

2 scrial f 2 par'l i.UJS-GI:.l 
t.;oub'"'t lrlkrf;ocl· r Two 

I scrial f 3 [Mr ' l UDS-t;I32 

SP10:CIAI..ITY UOAHIJS 
{.JT Con•putc r rc:JI tiwc clock/ 

calcnd;�r HIJS-(JCK 
Artcc Elcc. Win• wr:op proto-

type huard BUS·.-\ WW 
Artec Elec. Gcm.•r;J[ Pu rpose 

proto bo;�rd HDS- ,\GP 
Go<ll.>out Sp.,ctru n • color 

boarll 1\DS-GSC 
D. C. llan·s S- 1 00 :l.licro· 

111odem BUS·l!:\1 1  
111ullen ProduCt-" cxto:mJcr bo:u·d 

� loglc prohc kt \ WS- ll lTBl 
lllullen P roduct� Uptu-cuntro 

bo.:�nl kit IJIJS-11\0C 

Rotron Wisper Fan $1477 $ 1 2 . 0 0  "" 1 0 0  
1 0 . 5 0  @, 1000 

115 VAC ,  7 Watts WR2A1 



GO BACK TO 
PAGE SO 

SAVE UP TO 10°/o * 
on any prepaid U.S. Mail or retail store order 

OVER $100.00 · .  

From our 60 Page. Color DETACHABLE 

SPRING 1981 
ENGINEERING 

SELECTION GUIDI 
Beginning on Page 80 

JUST ATTACH THIS COUPON TO THE FACE OF YOUR ORDER FORM 
1 
I 

9161 DEER I NG AVE. • CHATSWORTH, CA 9131 1 

- - - - - - - - - - - -- - - - - - - - - - - - -

DISCOUNT COUPON 
from our SPRING 1981 

ENGINEERING 
SELECTION GUIDE 

v t h e  a p p ro p r i ate box 
D $1 00 - $ 1 49.99 . . . . . . . . .  Ded u ct $1 0.0C 
D $1 50 - $ 1 99.99 . . . . . . . . .  Ded uct $1 5.0C 
D $200 - $299.99 . . . . . . . . . Ded u ct $20.0( 
D $300 - $399.99 . . . . . . . . .  Ded u ct $30.0( 
D $400 - $499.99 . . . . . . . . .  Ded uct $40.0( 
D $500 & U P  . . . . . . . . . . . . Ded u ct $ 1 0 %  

V AUD ON PREPAID U.S. MAll. ORDERS 
RECEIVED BEFORE JUNE 15, 1981 

OR PRESENT THIS COUPON 
AT OUR RETAIL STORE BEFORE JUNE 15, 1981 

*Sorry Discount Coupon Not Valid 
on Shipping Charges, Phone or Foreign orders. 



A N OT H E R  FAMO U S  
PRIORITY 1 ELECTRONICS 

T R U C K  LOA D  P U RC H ASE 
1 0  M H Z  1 6K A&T STAT I C  S-1 00 RAM F RO M  

SA � 
$349.00 

$1 99.00 
The RAM 1 4  provides 1 6 K X 8 of re l i ab l e, tota l l y  stat ic  RAM storage. Conform i n g  fu l l y  to the I E E E  696/5-1 00 bus 
standard, RAM 14 not only p rov ides 24 add ress l i nes for 1 6  megabyte exte nded add ress i n g  c a p a b i l ity, but  a lso i n
c l u des a n u m ber of featu res you wou l d  o n l y expect to f ind in memory boards c ost i n g  c o n s i derably m o re.  H e re's a 
partial  l ist i ng of what m akes RAM 1 4  your best choice !  

• Operates up t o  1 0  M H Z  (70 ns R A M  C hips) 

• Assembled & Tested 
• Meets or exceeds a l l  I E E E  696/S-100 spec if ications ( inc lud ing 

t iming). 

• Ful ly  static design e l im i nates the t iming problems associated 

with dyn a m i c  memories. 
• Switch selectable choice of 24 address l i nes conform ing to 

the I E E E  696/S-1 00 extended address ing specif ications, or 1 6  

address l i nes a s  used i n  older S-100 systems. (cimpuPro™ 

• Ideal for mult i-user insta l lations. 
• Board is addressable as one 1 6K x 8 b lock on any 4K 

boundary. 

• Switch selectable PH ANTOM d isable and write protect. 

+ 5 Volt operation (req u i res no other supply voltages). 
• Low power operation (900. m A  typical ,  1 200 mA maximum).  
• 1 yea r  Factory Warranty. 

division of 



Best Prices and Delivery! 
SUPE R B RAIN by i ntertec 

Self-contatned computer with duat d i sks and 
two R S232C ports . Complete with C P  ! M - 2.2 
a nd B A S I C . $2685 32K Double Density, List $2995 . 

64K Double Density, List $3345 . $2883 

64K U pgraded to Quad Density w / Special 
M iniM icroMart Warranty . . . . SPECIAL $3395 

V I DEO TERMINALS . 
NEW E M U LATO R ( l nte rtec l , List $895 $ 749 

NEW I NTERlUDE I l l  L ist $895 . . . O N Ly $ 749 
SO ROC 1 20 ,  List $995 . . . . . .  SPECIAL $ 729 

1 Q 1 40 ,  List $ 1 495 . . . . . . . . .  SPECIAL $1149 
P E R K I N - E L M E R  550, List $997 . $ 799 

with anti -g lare screen ,  $ 1 027 $ 829 
HAZELTI N E  1410,  List $900 $ 749 

1 420 . . . . . . . . . . . . . . . . . . . . . $ 849 
1 500, List $ 1 225 $ 879 
1 51 0 ,  List $ 1 395 . $ 1 089 
1 520, List $ 1 650 $ 1 389 

LEAR S I E G L E R  ADM3A ,  Assembled . .  $ 849 
TELEV I D EO 912C, List $950 .  $ 789 

920C. List $ 1 030 . . . . . . . $ 849 
950C, List $1 1 95 . . . . . . . . . . . .  N EW $1 039 

PRINTE RS 
ANADEX D P-8000 . . . . . . . . $ 849 

D P-9500, List $ 1 650 . .  . . . . .  $ 1 399 

D P-9501 , List $ 1 650 . . . . . . . . . . . . . .  $1 399 
PAPER TIGER IDS-445, list $995 . . . . . . $ 695 

w/graphics op., incl. buffer, $ 1 1 95 . . $ 789 
PAPER TIGER IOS-460, list . . . . . . . . . . 1 14 9  
PAPER TIGER IOS-460G list • . . .  , . . . . . 1 1 99 

NEW IDS  PAPERTIGER 460 . List 1 295 $1 1 49 

NEW IDS  PAPERTIGER 460G List $ 1 394 $1 1 99 
NEC Spi nwriters . Ca l l  fof Price 
TIO LETY PE 43 K S R  . $ 1 087 
CENTRONICS 

730· 1 parallel interface NEW LOW $ 649 
737 parallel interface . SUPER VALUE $ 829 
779 w/Tractor, list $ 1 350 . . . . . . . . . . . $1 049 
703 w/Tractor, VFU, list $2975 . . . . . . $ 1 695 
704 w/ Tractor, VFU, list $2350 . . . . . . $ 1 595 

Tl 810 Basic, List $ 1 895 . . . . . . . . . . . . . .  $ 1 695 
8 1 CJ / ser ia l  & Centronics-style 

parallel interface, List $ 1 940 $1 735 
8 1 0  w / ful l  ASC I I I U / L C I ,  Vert ical  

Forms Control,  Compressed Pnnt . $ 1 895 

Tl 820 K S R ,  List $ 2 1 65 . $ 1 895 
Tl 745 w / f u l l  A S C I I ,  List $ 1 695 . . . . . $ 1 399 

COM P R I NT 912 w / para l lel interface . $ 559 
9 1 2  w / serial interface, List $699 . . . . . .  $ 589 

AXIOM I M P  I . . . . . $ 699 
M I C R OTE K ,  List $750 . . . . . . . . . .  $ 675 
O K I DATA M i c ro l i n e  80, List $949 . . . . . $ 599 

Tractor Feed Option . . . . . . . . . . . . $109 
R S232 Serial I nterface . . . . . $ 99 

NORTH STA R  H O R IZON ' 

HOR IZON 1 ASS E M B L E D  & TESTED 
32K ,  Double Density, List $2695 . . . .  $2279 
32K ,  Quad Density , List $2995 . . . . . . .  $2539 

H O R IZON 2 ASS E M B LE D  & TEST E D  
32K ,  D o u b l e  Density, List $3095 . . . . . .  $2619 
32K ,  Quad Density, List $3595 . . . . . .  $3049 
48K, Double Density, List $3590 . . . . . .  $3039 
48K, Quad Density, List $4090 . . . . . . .  $3469 
64 K ,  Dou ble Density, List $3830 . . . . . .  $3239 
64 K ,  Quad Density, List $4330 . .  , .  $3669 

FLOPPY DISK SYSTEMS 

N O RTH STAR M D S-A 
Assembled, List $899 . . . . . .  SPECIAL $ 719 

M O R ROW TH I N K E R TOYS ' Discus 2D, 
List $ 1 1 99 . . .  O U R  P R I C E $ 998 * 
Discus 2D, dual-drive, List $ 1 994 . . . . .  $1694* 
Discus 2 + 2, A&T, List $ 1 549 . $1319* 
Dual Discus 2 + 2, A&T, List $2748 . . .  $2335* 

* Now includes C P / M '  2.2 

Prom Programers 
SSM PB1 Kit List $1 25 . . . . . . . . . . . . . . . $ 1 06 
SSM PB1 A&T list $1 90 . . . . . . . . . . . . . .  $161  
SO Computer Prom 1 00 Kit $236 . . . . . . . $201 
SO Computer Prom 1 OOA& T List $31 1 . . $264 

FLOPPY DISK 

CONTROllER BOARDS 

N O RT H  STA R ,  D D ,  
Assembled, List $499 . . . . . . . . . . . . . . . .  $399 

M O R ROW Disk Jockey 1 ,  A&T ( $2 1 3 1 . $ 1 89 
Disk Jockey 2 D ,  A&T, List $479 . . . . . . .  $429 

SO Versa floppy 1 , Kit, List $284 . . . . . . $239 
Versafloppy I I ,  D D  Kit, List $41 3 . . . . . $349 
Versafloppy l l ,  D D ,  A&T, List $507 . . . $429 

D E LTA double density A&T l$385 1 . . . . .  $345 
CON D U CTO R ,  double density A&T . . .  $269 
I N T E R SYSTEMS F D C -2 ,  A&T, $495 . . .  $439 
M I C R O M AT I O N  Doubler, D D ,  A&T . . . $429 
TA R B E L L  Floppy D isk I nterface Kit . . . .  $ 1 99 

double density, A&T, List $495 . . . . . . .  $444 

f�� � --
ESCON CON VERSION 

FOR I BM SElECTRIC 

Complete w I microprocessor controller and 
power supply. Factory built .  User instal ls 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 
Parallel !TRS -80, Sorcerer, etc . ) ,  $575 $514 

RS232 S tandard Serial , List $599 . . . . . .  534 
I E E c -'188 (for PETI ,  List $660 . . . . . . . .  584 j 
T R S -80 Cable . . . . . . . . . . . . . . . . . . . . . 25 j_ 
CALI FORNIA COMPUHR SYSTE MS 

ZBO CPU BOARDS List $299 . . . . . . . . . $269 
DISK CONTROLLER 2422 List $399 . . . .  $359 
16K Static, A&T, List $349.95 . . . . . . . .  $259 
32K STATIC List $71 0 . . . . . . . . . . . . . . .  $599 
64K DYNAMIC BOARD List $699 . . . . . .  $589 

C P U  BOAR D S  
!assembled u n less noteo1 

N O RTH STAR Z80A I Z P B · A / A I ,  $299 $254 
CROM E M C O  4 M H z  IZPU -W J .  List $395 $335 

4 M H z  I S C C -W I ,  List $450 . $382 
I NT E R SYSTE M S  !formerly Ithaca Audio)  

new Ser ies I I  Z-80, 4 MHz.  List $395 . $349 
SSM CB1 8080 A& T List $252 . . . . . . . . . . $214 
CB1 A K it, List $1 83 . . . . . . . . . . . . . . . . . $156 
CB2 Z-80, A&T, List $344 . . . • • . . . . . . . . $289 
CB2 Kit, List $60 . . . . . . . . . . . . . . . . . . . . $221 

D E LTA Z-80, with I 1 0 . . . . . . , . . . . $289 
SO SBC-1 00,  List 41 3 . . . . . . . . . . . . . . . . $349 

SBC-1 00 Kit, List $341 . . . . . . . . . . . . . . . . $289 
SBC-200 ,  List $471 . . . . . . . . . . . . . . . . .  $399 
SBC-200 Kit, List $373 . . . . . . . • • • . . . $317 

M EM O RY BOAR DS 

I J2K SDExpandoRAM Kit I �- CALL FO':_PRICES _ _  \ 
N O R T H  STA R 1 6K Dyna m i c  RAM Board, 

A&T ( R A M - 1 6-A / A I , List $499 . $420 
32K A&T ( R A M -32/ A I ,  List $739 . . . $620 

C R O M E M CO 1 6 KZ·W, List $49S . . . . . .  $419 
64KZ-W, Ltst $ 1 795 . . . . . . . . . . . . . . . $1269 

MEAS U R E M ENT SYST E M S  & CONTROLS 
(Guaranteed performance, inc l .  labor / parts 1 yr) 

DM6400 64K Board w / al l  64K , $795 . . .  $659 
D M 4800 with 48K ,  List $695 . . $650 
D M 3200 with 32K, List $595 . . . . . . . . . .  $509 
DM B6400 64K Board w / a l l  64K $859 
DM B4800 with 48K . . $789 

M O R ROW S u p e r R A M  - al l  static , a l l  A&T 
1 6 K ,  4 M H z  or 2 M H z ,  List $349 . . . $299 
32 K ,  4 M H z ,  List $699 . . . . . .  · . . . . . . . . . $629 
1 6 K  Memory Master, List $399 . . . $339 
24K Memory Master, List $549 . . . . . . . .  $465 

I NTE RSYSTEMS (formerly Ithaca Audio I 
8K Static 2 M H z ,  A&T, List $ 1 65 . . . . . .  $149 
8K Static 4 M H z ,  A&T, List $ 1 95 . $176 
1 6K Static 2 M H z ,  A&T, List $475 . . . . .  $427 
1 6K Static 4 M H z ,  A&T, List $495 . . $445 
64K Dyna m i c ,  List $995 . . . . $895 

C A L I FO R N I A  C O M P U T E R  
1 6K Stat ic ,  A&T,  List $349.95 . . .  $259 

V IDEO BOARDS 
1/0 Mapped 

SD COMPUTER VDB-8024, kit, List $437 . 36E 
Assembled, List $556 . . . . . . . . . . . . . $46E 

XITEX SCT-100K, Kit . O N LY $1 69.9E 
S C T- 1 00A Assembled . . . . . . . . . . . . $1 89.95 

SSM VB2 1 / 0 ,  K it , List $ 1 99 . . . . . . . .• . $169 

Assem b led & Tested , L i st $269 . . . . . . .  $229 

M em o ry M a pped 
SSM V B 1 C ,  1 6x64, Kit, List $ 1 79 · · · · · · . $1 52 

Assembled & Tested List $242 · · · · · · . $206 

SSM V B 3 ,  80- C ha r . , 4M H z . K i t . List$425 - . $355 
4 M H z ,  A&T, List $499 . . . . . . . . . . . . . . . $42l 

INTERSYST E M ::; ,  l bxb4, A&T, List $ l bb $14! 

*Subject to change. 

N EW CRO M E M C O  

16FDC DOUBLE DENSITY 
DISK CONTROLLER 

List $595 . . . . . . O U R  PRICE S505 
S H I P P I N G  AND INSURANCE:  Add $2.50 for boards. $6 for Selectric Converter or Floppy Disk Onves. $7.50 for Floppy Disk Systems, $ 1 5  for Horizon . S H I PPED FREIGHT COLLECT: SuperBrain, Centroni• 

and T . I .  printers. Contact us for shipping information on other terminals and printers . 

A.bove prices reflect a 2% cash discount (order prepaid prior to shipment ) .  Add 2% to prices for credit card orders, C .O . D. 's , etc . Prices are subject to change and offers subject to withdrawal without notic• 

• I • I ar I c .  
1618  J a mes Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541 -0431 



If North Star or Cromemco offer it • • 

WE HAVE IT! ! 
Immediate Delive� at Discount Prices 

NORTH STAR Horizon . 2 

32K Double Density 
Assembled a nd Tested 

Listt/�i:v $2619 
ASS E M B LE D  

H O R IZON 1 ,  D O  . . . . . .  $2279 32K, 0 0 ,  List $2995 . . . 2539 

H O R I Z O N  2, 32K , DO . $2619 48 K ,  00, List $4090 . . . 3469 
32K, 00, List $3595 . . . . .  3049 64 K ,  D O ,  List $3830 . . . 3239 
48K, D D ,  List $3590 . . . . .  3039 64K ,  00,  List $4330 . .  . 3669 

NORTH STAR APPLICATIO N S  SOFTWAR E 
(ExclusiVe for use with North Star Otsk S ystems - specify Double 
or Ouad Dens t t y) 

N O RTHWO R D ,  List $399 . . . . . .  . . $339 
MAILMA N A G E R ,  List $299 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 
I N FOMANAG E R ,  List $499 . . . . . . .  419 
G E N E R A L L E D G E R ,  L ist  $999 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  799 
ACCO U N T S R ECEIVABLE,  List $599 . . . . . . . . . . . .  . . 499 
ACCO U N TSPAYABLE,  List $599 . . . .  499 

NORTH STAR H A R D  DISK H D-18 
1 8  mega bytes , p lugs i n t o  para l le l  port o f  N orth Star 
Horizon . Uti l izes tried -a n d - p roven 1 4" Century Data 
Marksma n .  List $4999. 

O U R  P R I C E  $41 99 

NORTH STAR M DS-A - Doub le  (or  Qua d )  
Density Disk System ,  K i t ,  List $799 . O U R  PRICE $669 
Assembled and Tested , List $899 SP E C I A L  $71 9 

NORTH STAR M EM O R Y  BOAR DS 
16K Dynamic R A M  ( R A M - 1 6- A / A ) ,  Assemb led . List $499 . .  $420 

32K ( R AM -32 / A ) ,  Assembled, List $739 . . . . . . . .  $620 

INTRO D U CT O R Y  SPECIA LS O N  ... 

PREM IUM QUALITY BASF D ISKS 
CERTIFIED FOR QUAD SYSTEMS ( Be)( o f  l e n )  

5 '/, " D O U B L E  D E N S I TY D O U B L E  S I D E D  L•s•$ 5 7 . 5 0  . . . $38.95 
8" D O U B L E  D E N S I TY D O U B L E  S I D E D  L •s•$ 7 5 . 0 0  . .  $47.49 

Shipping S2.50 - free Shipping In Mulllple Of Two Box·a 

NEW system 3 
--:::::::=------ by C R O M E M CO 

Now with Dual 
Double Sided 

Double Density 
[ over 2 megabytes 

of Storage ) 
64K of RAM 

L i st $7995 
LI M IT E D  T I M E  $6395 

CR O M E M CO SYSTEM 2 - N ow double Dens i ty 
with Dou ble S ided D rives, Quad Capac i ty m i n i  
f loppy d i s c  d r ives . L i st $4695 . . . . . . . . O nly $3899 

CROM EMCO Z-2H Ful l  1 1 -mega byte H a rd Disk 
syste m .  Fast Z-80A 

4 M H z  p rocesso r, 
two floppy disk 

d rives, 64K RAM 
memory, R S232 

specia l  interface, 
printer i nterfa ce, 

and extensive 
software avai lab le .  

List $9995 

O U R  P R I C E  $8489 

NEW DOUBLE DEN SITY CONTROLLER BOARD 
From Cromemco 

With  bu i l t - in  d i ag nost ics - 1 6  FDC Contro l ler  
L i s t  $595 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OUR  PRICE $505 

Z-2 COMPUTER SYSTEM L is t  $995 . . . . . . . . . . . . . . . . . . . . . . . . $845 

SINGLE CARD COMPUTER - S CC-W 4 M Hz. L i s t  $450 . . . . . . . . $382 
NEW COLOR GRAPHICS INTE RFACE - SOl  L i st $595 OUR PR ICE $505 

CROMEMCO HOD - 1 1  /22 - m e g a by t e  H a rd D i s k  f o r  u s e  w i t h  e x i s t i n g  
systems . D M A  c o n t r o l l er .  T r a n s f e r  r a t e  of 5 . 6  m e g a b ytes/sec o n d .  
HDD - 1 1 .  L i st $6995 . . . . . . . . . . . . . . . . . . . . . OUR PR ICE  O N LY $5939 
HD0-22. L i st $ 1 1 .995 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0. 1 89 

S H I P P I N G  A N D  I N S U R A N C E :  Add $ 1 5  or H orizons, $ 2 . 50 for Boards a nd Software.  H a rd Disk Systems a n d  Cromemco systems shi pped freight collect. 
C..dvertised prices are for prepaid orders. Credit card and C . O . D .  2 %  higher. Deposit may be required on C . O . D .  All  prices subject to cha nge and offers 
;ubject to withdrawal without notice . -

- WR ITE FOR FREE CATALOG - • Mini M icroMart, Inc .  VIS< 1 
1 618  James Street, Syracuse, N Y  1 3203 (31 5) 422-4467 TWX 7 1 0-541 -043 1 � _ � 

Circle 270 on Inquiry card. 



CoiJJputers�Disk §ysteiJJS 
;Tt*''N 1 data systems 

Z-89GA 
List  $2595. 

A-87 Two Drive 

. . . . . . . . . . . . . . . $21 49 

M i n i f loppy System L is t  $ 1 1 95 . . . . . . . . $989 

Z-47DA . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3695 
8" Two Megabyte L is t  $3695 . . . . . . . . $3059 

I NTE RSVSTE MS 
formerly  ITHACA A U D I O  

The new Series I I  C P U  Board featu res a 4 M H z  
Z-80A C P U  and a ·ful l -feature front pa nel . 20-
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl .  
68 cfm fa n ) .  D P S - 1 .  List $ 1 795 

COMPLETE SYSTEM with InterSystem 64K 
RAM, 1 / 0  Board w / priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $3595 $2995 

N EW! C R O M E M C O  

SYSTEM Z E R O  
L ist $995 . . . . . . . . . . . . . . . .  OUR  PRICE $849 

NEWI CROMEMCO SYSTEM ZERO/D 
A c o m p lete 6 4 K  C o m p u t e r  with D o u b l e  

Density D i s k  C o n t ro l l e r  . . . . . . L i s t  $2995 

OUR PR ICE$2545 
C o m p a n i o n  D i s k  d rive for a bove -

Quad D ensity - Total  of 780 K i l obytes of 

storage on t h e  two drives . . . . . . List $ 1 295 

O U R  P R I C E  $ 1 099 
Only $3644 for  a c o m p l ete 64K Disk System · 

SU PER B RAI N 
Bv i NT E R T E C  

64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type termi na l  with 
1 2" monitor. Dual double density minif loppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, 1/0 ports 
standard. Expandable with optional S-100 S-100 
in terface. Comes with CP/MTM 2.2 operati n g  sys
tem. Min iM icroMart can supply a wide range of 
CP/M development and application software. 

w/64K Double Dens ity, L ist  $3495 . .  $2869 
w/64K Quad Dens i ty . List $3995 . . . . . $3395 

HP-4 1 System 1- 3 9 9. 
(The HP-4 1CV and HP 82 1 04A 
Card Reader) List $ 495. 
HP-4 1 System II- $ 679 . 
(The HP-4 1CV and H P  82 1 0 4 A  
C a r d  R e a d e r .  H P  82 1 43 A  
Printer/Plotter) List $ 840. 

H EWLETT-PACKA R D  

H P-85A Desk-Top 

$2749 

M O R ROW 
TH I N KE R  TOYS® 

DISCUS M26™ 

TH I N KE R  TOYS® 
DISK SYSTEMS 

N o w  includes C P  f M ® 2 . 2  

Disc us 2D, List $ 1 1 99 . . . . . .  $1019  
Discus 2D, d u a l -drive, List $ 1 994 . . . . . . $ 1 694 

Discus 2 + 2, Assem . ,  List $ 1 549 . . . . . . . $1319 

Dual Discus 2 + 2, Assem . ,  $2748 . . . . . .  $2335 

All Morrow systems now include CPIM '  2. 2 

M ORROW 
D i scus 20's 

IN STO C K  

N EW! C R O M I X  

F R O M  C R O M E M C O 
A N ew U N IX L i k e  

D i s k  O p e rati ng System.  
W i t h  true m u lt i- u se r ,  

m u l t i - tas k i n g  capabi l it ies 

L i st $295 . . . . . . . . . . . . . . . .  OUR PRICE $249 

N EW! D O U B LE D ENSITY 

C O NT R O L L E R  BOARD 
F R O M  C R O M E M CO 

W i t h  b u i l t - i n  d i a g n ost ics 

16 F D C  Control ler .  L i st $595 OUR PRICE $505 

RADIO 
SHACK 

TRS-BO™ 



TeriJJinals and Printers 
lntertec 

EMULATOR 
Software compatible with a Sorce 1 0- 1 20, 
Hazeltine 1 500, A D M -3A or DEC VT-52. Fea
tures block mode transmission and printer port; 
12" anti-glare screen; 1 8-key numeric keypad ;  
full cursor control. List $895 

O U R  P R I C E  $749 

N EW I NTERT U B E  I l l  
List $995 0 N l Y $749 

1 2"  display, 24 x 80 format, 1 8-key n u m eric 
keypad, 1 28 upper / lower case A S C I I  charac· 
ters. Reverse video, bl inking,  complete cu rsor 
addressing and contro l .  S pecial  user-defined 
control function keys, protected and u npro· 
tected fields .  Line i n sert / d elete a nd character 
insert/delete edit ing, eleven special  l ine draw· 
ing symbols. 

TELEV I D EO TVI -912C 

Upper and lower case, 1 5  baud rates:  75 to 
1 9,000 baud , dual  i n tensity, 24 x 80 c h a racter 
display, 1 2  x 10 resolution . N u meric pad .  Pro· 
grammable reversible video, aux i l iary port,  
sell -test mode, protect mode, block mode, 
tabbing, addressable cursor.  Microprocessor 
controlled , programmable u nder l ine,  line a n d  
character insert /delet e .  " C "  version features 
typewriter-style keyboard. List $950 

O U R  P R I C E  $789 

H AZELTI N E  

1 4 1 0  w / numeric keypad, List $900 . . . . . .  $749 
1 420 w / lower case and numeric pad . . . . .  849 
1 51 0, List $ 1 395 . 1089 
1 520, List $ 1 650 . 1 389 

SO ROC 

I Q-120 
List $995 

10-140 List $ 1 495 
S P E C I A L  $1149 

CENTRO N I CS 
P R I NTERS 

PAP E R  TI G E R® 

I DS 455 Paper Tiger, L is t  $995 . $895 
w / graph ics option,  incl . buffer, $ 1 1 94 . $989 
T R S -80 cable . . . . . . . . . . . . . 45 

NEW I D S  460 
QUALITY PR INT ING  AT  MATRIX  

SPEED-LOGIC SEEKING 
PROPORT IONAL  SPACI NG  

w/auto text justif ication 

N EW IDS PAPERT IGER 46DList  $ 1 295 . $1 099 
NEW IDS PAPERT IGER 46DG L is t $ 1 394 $1 1 49 

Tl-810 

N EW 730 , para l le l ,  frict ion,  tractor . 
N EW 737 paral le l ,  frictio n ,  tractor . .  

779·2 w / tractor (same as T R S -80 Line 

$679 
T l - 8 1 0  Basic Unit ,  $ 1 895 . O N LY 

. $849 
$1 595 

Printer I I ,  List $ 1 350 . . . . . . . . . .  1 049 
702 1 20 cps, bi-direct . ,  tractor, V F U . 1995 
703 1 85 cps, bi-direct . ,  tractor, V F U  . . . . 2395 
704 R S232 seria l version of 703, $2350 . .  $i995 

Termi na l / Keyboard as well as 
RO Printer Only models ava i lab le .  

CALL FOR PRICES! 

T l -8 1 0  w / f u l l  A S C I I  I Lower ease l ,  vertical 
forms control ,  and compressed print . $1 795 

Tl -745 Complete printing terminal 
with acoustic coupler, List $ 1 695 . . . . $1399 

ANADEX 
OP9500 I DP9501 PRINTERS 
D P-9500.  L i s t  $ 1 650 . .  . .  . . .  $1 349 

D P - 9 50 1 ,  L i s t  $ 1 65 0  . .  $1 349 
A N A D E X  80- C ol . Dot Matr ix . . . . .  $849 

OKI DATA 
M icrol i n e  80 

Tractor Feed O p tion 
S e rial i nterface 

A X I O M  I M P  I 

O N LY $599 
. . . . . . . . . . . . $ 1 09 

. . . . . . . .  $ 99 
. . . . . . . . . .  $699 

C O M  P R I NT 912 w / pa ral lel  i nter! . $559 
9 1 2  w / serial interface, List $699 . . . . . . . $589 

M I CROTEK,  List $750 . . . . . . .  $675 

920C !with 1 1  fu nction keys, 6 edit keys and Above prices reflect a 2% cash discount (order prepaid prior to shipmen t ) .  Add 2% to prices for credit 
2 transmission mode keys, List $ 1 030 card orders, C . O . D . 's, etc.  Prices are f . o . b .  shipping point .  Prices are subject to change and offers 

O N LY $849 subject to withdrawal without notice. WRITE FOR F R E E  CATALO G .  

Mini MicroMart, Inc .  
1 6 1 8  Ja mes Street, Syracuse N Y  1 3203 (315) 422-4467 TWX 710-541 -0431 

Circle 271 on inquiry card. 



Unclassified Ads 

UNCLASSIFIED POLICY: u Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 

FOR SALE: Pascal microengine. Western Digital WD90 lin
eludes factory power supply and cabinet). High-speed UCSD 
Pascal computer with 64 K memory. single- and .dual-density 
8-inch noppy software. and all documentation. S 1 200 plus 
shipping. Dave Werner. )2 1 2) 998-3929. 

FOR SALE: GE Terminer 300 ASCII terminal with digital 
cassette. adjustable tractors. I D- 1 5-30 cps. paper out. etc. 
Letter-like quality. not dot-matrix. Also. GE acoustic coupled 
modem )Sell 1 03). All in excellent condition. Execute com
mands from disk file with Command Processor software. In
cludes RTC. printer formatting. dynamic 1/0 reconnguration. 
plus nfteen more commands for North Star Disk )Horizon). 
Please send SASE. Rich Adamson. 73 1 0  Adams. Lincoln NE 
68507. )402) 464.07 1 8. 

FOR SALE: Hazeltine 1 500 CRT; s 700. Hazeltine 1520 CRT; 
s I I 00. DEC LA-36; s 1 250. Omnitech acoustic coupler; s I SO. 
Novation CAT acoustic coupler; s I 50. Above items less than 
three years old and working. 200 new vacuum tubes; S300. 55 
new Calectro & Lafayette panel meters; s 1 65.  Buyer pays ship
ping. Charles B Wall. Rte 3 Wingate. Clarksville TN 37040. 
) 6 1 5) 552-2 1 99. 

FOR SALE: Twenty-four conductor )shielded coax) comput
er grade cable. V> -inch 0/D vinyl clad bundle. Ideal for low
noise interfaces. Conductors appear to be silver plated and 
dielectric is tenon. SASE brings conductor sample. 50.95/foot 
plus postage and handling. Maximum of thirty foot lengths. 
Also. wanted: rack-mount multidrive 8-inch floppy-disk system. 
Jim Beistle. POB 50 1 .  Gilbert AR 72636. )50 ! )  439-2305. 

FOR SALE: SwTPC Model MP-68. All working with docu
mentation. PIA. and 4 K programmable memory; S200. Two 
4 K programmable memory boards; s 75 each. 8 K program
mable memory board with boundary switch; s I SO. Two MPS 
serial interfaces; S35 each. MP-LA parallel interface; S35. AC-30 
dual cassette interface; S75. S600 takes it all. Herbert Friedman. 
POB 1 53. Malverne NY 1 1 565. )5 1 6) 48 1 -27 1 7. 

FOR SALE: Digital Group TVC-F 5 1 2-character video pro
grammable memory/ I . I  Kbaud audio-cassette board with all 
documentation. Assembled and in perfect working order. Also. 
listings for zao operating system. and documentation and 
listing for ED FORM I text editor. All for S95 includir.g UPS ship
ping. or make offer. Martin Tobias. POB 3766. Nashua NH 
0306 1 .  )603) 889.090 1 . 

"The ideal software source . . .  

FOR SALE: Texas Instruments Tl-59 and PC-I 00 print cradle 
with all documentation and manuals. In mint condition: S 1 50 
or trade for HP-97. Also. HP-67/97 Stat Pac I .  ME l .  E E l .  CE I .  
Surveying. Navigation. and Business Decisions Pac; all for s 50. 
Charlie Truax. 2862 King Edward Dr. El Dorado Hills CA 
95630. )9 1 6) 933-3478 evenings. 

FOR SALE: Extra paper. 1 4- and 8Vdnch widths. S 15 a box 
or trade for a TRS-80 disk drive. Van. )6 1 6) 429-6788. 

FOR SALE: Perkin-Elmer letter-quality printer. KSR. I I 0 to 
300 bps. good condition. switch-selectable U/C or full ASCII. 
half or full duplex. RS-232(. Bill Touchstone. )2 1 6) 333-3 1 1 4 
9:30 AM to 5 PM weekdays. 

FOR SALE: I SO lpm Centronics PI printer )same as Radio 
Shack Quick Print) w1th cable to a TRS-80. Excellent condition. 
S265 )50% of list). D E  Johnson. RD 2. Box 1 97. Corning NY 
1 4830. )607) 524-6740. 

FOR SALE: IBM Selectric remote 1/0 terminal. with ASCII con
version. RS-232. as sold by Worldwide for S645. Fully checked 
out with manual. Best offer over s 400. Steven Mather-Lees. 6 
Holly Ln. Hudson NH 0305 1 .  

FOR SALE: Antique computer system. 1 954 Royal McBee 
LGP-30. 800 lbs. desk size. 6.5- by 7-inch magnetic drum 
memory holds 4096 words. 32 bits per word. 1 1 3 electron 
tubes. 1 450 diodes. and 34 plug-in cards. Two Friden Flex
owriters. paper-tape punch. and plotter. Internal CRT for display 
in registers. Best offer over SSOOO. Richard Petras. )2 1 5) 
356-663 7.  

FOR SALE: K•loDaud Mlcrocompunng issue #6 )June 1 977) 
through issue # 18 )June 1 978) in very good condition. Com
plete. some marks. Best offer. Daniel 0 Dye Jr. 486 1 Gray St. 
Denver CO 802 1 2. 

''We couldn� find it So we founded it:' 
We looked for a supplier with an ultra-wide selection of 
software for all leading micro-computer models . . .  (How 
does 600 different programs strike you?) 

. . .  with an equally broad assortment of  high-quality 
peripheral� . . . (The latest and the best.) 

. . .  and with a no-holds-barred guarantee accompanying 
every purchase. (Like a ful l refund with in 1 4  days if for any 
reason dissatisfied . )  

We looked for lt. And when we couldn't find I t  . . .  we 
founded lt. 

• CALL TOLL-FREE (800) 645-6038 (except NY") � COMPUTER TO COMPUTER: Call (516) 334-3134 Vl$4• 
WR ITE: Dept. 581 6, Box 265, Jericho, NY 1 1 753 
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says Richard Taylor, 
noted software author and 

President, Programs Unlimited 

Ask for our 
FREE Catalog. 

Circle 335 o n  inquiry card. 



FOR SALE: IBM 3767 communications terminal. Excellent 
condition. with forms feeder and cable!. Make offer. will 
sacrifice. Barney Lejeune. POB 393S. Lafayette LA 70S02. 

FOR SALE: SD Systems VDB-8024 video board; S27S. 
Selectric typewriter. Model 73. with Micromation S- 1 00  inter
face: S SOO. Sanyo I S-inch video monitor: S I SO. Cromemco 8 K 
Bytesaver with 2708 programmer for S-100; S7S.  Processor 
Technology 3P + S paralleVserial 110 board. S-1 00: SSO. 
Keytronics keyboard with numeric keypad and enclosure: 
5 1 7S. SwTPC KBD-S keyboard with enclosure: 530. George 
East. 38 Edwin St. Randolph MA 02368. (6 1 7) 963-226S. 

FOR SALE: Centronics 7 30 7 by 7 matrix printer. same as RS 
Line Printer II. Almost new. in perfect working condition. S S60. 
Also. adapter port when no El for 520. G Kish. 227 w Meadow 
Rd. Rockaway NJ 07866, (20 I 1 627-<XJS2 evenings. 

FOR SALE: Heathkit H- 1 9, smart video terminal. assembled 
and tested; 5 700. Heathkit H- 1 4. microprocessor-based printer. 
assembled: S 700. SD Systems Expandoram 48 K. assembled 
and tested: 5300. Jade Double-D. double-density. S-inch or 
8-inch Moppy-disk controller with cable for 8-inch drive. 
assembled; S3SO. Everything includes documentation. 
manuals, schematics. etc. James Gerber. 1 2850 Kern Rd. 
Mishawaka IN 46S44. (2 1 9) 2S9-9929. 

FOR SALE: One almost new CAT/Novation modem. works 
very well: S 1 00. One almost new Apple II disk drive with DOS 
3.3 controller: 542S or best offer. Jon Taure. 23 1 4  s 40th Sr. 
Omaha NE 681 0S. (402) SS6-669S evenings only. 

FOR SALE: Z80 computer: 4 K programmable memory. 
monitor. keyboard. readout-cassette interface. EPROM pro
grammer with sixteen 1/0 ports S- 1 00; S32S.  State logic 
analyzer: 1 6-bit input. S MHz. 1 6  LED. 4 hexadecimal readout 
edge crocking. forward and backward stepping: 5390. 6809 
computer: monitor. Editor/Assembler. RS-232, sixteen 1/0 ports. 
timer. cassene interface; 5400. Mitra Gopaul. 3 Weymouth 
Ave. Toronto Ontario. M4C I R6 Canada. (4 1 6) 698-440S . 

BOMB 

FOR SALE: Three Godbout memory boards with 8 K.  Fully 
assembled and tested. All for S280 or 59S each. Tl SR-S2 
calculator with PC- 1 00  printer. SZ60. SSM VBI video board. 
Fully assembled and tested. 5 1 00. I pay shipping. Chuck Terra. 
B4 1 S  Bird Run. Missouri City TX 7 74B9. ( 7 1 3) 437-1 242 after 4 
PM. 

FOR SALE: Execuport 300 portable terminal. Hard copy. 
built-in acoustic coupler. carrying 

'
case. Can also be used as 

printer. 5600 plus shipping. M A Graziano. (203) S63-S7SO after 
9 PM. 

FOR SALE: Teletype Model ASR33 in mint condition. Used as 
a system console. upgraded to a CRT. Will sell for best offer. 
David Wong. 1 9 1 6  Grand Cone. New York NY 1 04S7. (2 1 2) 
294-80B7 evenings. 

FOR SALE: North Star 4B K double-density. two serial ports. 
one parallel output and one parallel input port. two S-inch DD 
disks; 5 3 1 00. lntertube II, reverse video. dual intensity. extra 
RS-232 port. absolute addressing. protected data mode, line 
drawing graphics. 2S by BO. keypad; 56SO. L A Ludden. 30 
Blanchard Rd. Marlton NJ 080S3. 

FOR SALE: 64 K Digital Group (Bytemaster) complete sys
tem. with Oasis S.4. in perfect condition. Only 52SOO. S E 
Rudlin. 4600 Grove Ave. Richmond VA 23:<:. 9, (804) 
3S3-1 000. 

FOR SALE: S- 1 00 boards: Biotech CGS-B08 color graphics 
with 6B47 and 4 MHz 80BS processor on board; 527S, 
Bytesaver 1: 5 7S. Polly (VTI) video-display board. 16 by 64 char
acters with graphics symbols; 560. Cromemco JS- 1 joystick: 
SSO. Edward March Jr. 2093 Fox Ln. Des Plaines IL 60018. 
(3 1 2) 63S-762S home. (3 1 2) S 4 1 -7300 work. 

FOR SALE: NCR Model 76 1 cassette deck (Phillips
type). Computer controllable play. record. fast forward. re
versed: S2SO. E J Haas. 344B S Marcella Ave. Stow OH 44224. 

BYTE's Ongoing Monitor Box 
Article # 

I 
2 

3 

4 

5 

6 

7 

8 
9 

1 0  

I I  
1 2  
1 3  
1 4  
I S  
1 6  
1 7  

1 8  

1 9  
20 

Page 
22 
36 

46 

66 

1 06 

1 28 

1 40 

1 48 
1 52 

I 7 I 

204 
248 
254 
280 
296 

3 ! 6  
326 

360 

40B 
436 

Article 
The Epson MX-80 and MX-70 Printers 
Extended Color BASIC for the TRS-80 
Color Computer 
The Commodore VIC 20 Microcom
puter: A Low-Cost, High-Performance 
Consumer Computer 
DC Motor Controls: Build a Motorized 
Platform 
BYTE's Arcade 

Washington Tackles the Software 
Problem 
Legal Protection for Computer Hard
ware and Software 
Dancing Demon from Radio Shack 
Wire-Wrapping and Proto-System 
Techniques 
Speeding Up TRS-80 Graphics 

An Integer Math Package for the 8080 
Super STEP 
Wordsmith 
Using Interrupts on the Apple II System 
Digital Plotting with the Apple II Com
puter 
Recursion and Side Effects in Pascal 
DEMONS: A Symbolic Debugging 
Monitor 
Build a Super Simple Floppy-Disk Inter
face, Part I 
A File Catalog System for UCSD Pascal 
Numerical Methods in Data Analysis 

Author(sJ 
Cohan 

Miastkowski 

Wil l iams 

Cia rei a 
Williams, 
Liddil, Moore, 
and Holt 

Kern 

Becker 
Kolya 

Mangieri 
Bobo and 
Knoderer 
Carbrey 
Robbins 
Dahmke 
White 

Hallgren 
Morris 

Halsema 

Nicholson and 
Camp 
Heyman 
Nguyen 

FOR SALE: B800B I B-slot mainframe; S400. MITS 3203 dual
disk drive: 5800. MITS 1 6MCS 16 K static-memory card: 5200. 
MITS 32-sector disk controller: 5600. Pertec FD-4 1 0  drives: 
5300. BB-2SIO serial interface card; S200. OUME Sprint Micro 3 
interface card; 5200. BB-Prom 1 702 prom programmer for 
BBOOB; 5 I SO. LA-36 DEC writer II; 5BOO. Gene Friesen. 643S 
Colby. Lincoln NE 6BSOS. (402) 467-1 903. 

FOR SALE: Netronics ELF II boards. Two 4 K programmable 
memories. Each s 72. both 5 1 3S .  Giant Mon and 1/0 board; 
530. Full BASIC (EPROM) board; 5 1 20. All for 5260. All boards 
are wired and tested. Robert Foltz, 1 9 1 1 Mulford Ave. Bronx 
NY 1 046 1 .  (2 1 2) 863{)964 after 6 PM ET. 

FOR SALE: These items by Percom: Data Separator: 5 I S .  
Microdos (OS-80 version 1 . 1 4) :  5 I S. Patchpak; S 4.SO. All com
plete with manuals. Add S I for shipping and handling. Albert 
NUenhuis. 43 1 0  Osage. Philadelphia PA 1 9 104. )2 1 SJ 
222- 1 279. 

FOR SALE: Altair 8800b computer with 32 K memory. one 
serial i/O port. ACR cassette-interface board. 2 K PROM board. 
MBL and DBL bootstrap PROMs. 3202 dual 8-inch disk drive 
and controller. Lear-Siegler ADM3A video-display terminal. 
Altair (Microsoft) cassette 8 K BASIC. cassette Extended BASIC. 
Disk Extended BASIC. and Altair disk operating system. All in 
perfect condition. Original value over 5 7300. Asking 54380 or 
reasonable offer. 8 Verner. I 1 404 Woodland Dr. Lutherville 
MD 2 1 093. (30 1 )  828-8422 evenings. 

FOR SALE: Houston Instrument I 1- by I l -inch bitpad. 
James Kientz. RR # I ,  Wamego KS 66S47. (9 1 3) 532-3722. 

W·ANTED: Tax-deductible donations are urgently needed. 
We are engaged in many building and maintenance projects 
and need CB radios. antennas. lighting apparatus. microscope 
attachments. and video equipment. Paul Oravis c/o Queen 
Anne School. 1 4 1  I I Oak Grove Rd. Upper Marlboro MD 
20870. 

FOR SALE: Manuals. schematics. and spare boards for 
Sanders Associates Model 720 Data Display System. Jeff 
Weger. 6 1 4  Willowood Dr. Apt 209. Carol Stream IL 60 187.  

FOR SALE: IMSAI multiple 1/0 (MIO) board. Two parallel 
ports. one serial port. one control port. and a Tarbell tape
cassette interface plus two cables and documentation. Best of
fer. Eric Aronson. N64 W266 1 1 Hillcrest Cir. Sussex WI S3089. 
(4 1 4) 246-3 S I 8  evenings. 

February BOMB 
Falls on Tank 

Steve C ia rcia captured first place 
in the voting with "A Computer
Controlled Ta nk" (page 44) , a 
description of h is effort at wireless 
remote control. He will receive the 
S l  00 prize. 

James C Anderson took second 
place with "An Extremely Low
Cost Computer Voice Response 
System "  (page 36) ,  the lead article 
in our issue theme of "The Com
puter and Voice Synthesis . "  He 
wins the S SO second-place prize. 

Third place was shared by Mark 
Zimmermann,  who wrote "A 
Beginner' s G u id e  to Spectra l 
Analysis, Part I "  (page 68) , and 
Roger Mikel, who contributed 
"AID and D/A Conversion-An In
expensive Approa ch" (page 3 1 2) .  
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Inquiry No. Page No. 336 PROMETHEUS PRODUCTS 386 

AB COMPUTERS 473 
ABM PRODUCTS 174 
ABRAMS CREATIVE SERV 490 
ACTION COMPUTER 75 

4 ADAPTIVE DATA & ENERGY 1 5 1  
5 ADV ACCESS GROUP 244 
7 ADV COMP PROD 492, 493 
8 ADV MICRO SYS 416 
9 ADVENTURE INT"L 383 

10 ALL ELECTRONICS CORP 415 
11  ALPHA BYTE STORAGE 59 
1 2  ALPHA BYTE STORAGE 363 
52 ALPHA OMEGA COMP SYS 455 
13 ALPHACOM, INC 87 
1 4  ALTOS C O M P  SYS 82, 83 
1 5  AMER COMP & TELECOMM 293 
1 7  AMER BUSINESS COMP 485 
20 AMER CUSTOM ELECTR 482 
21 AMER MICRO PROD INC 266 
16 AMER SQUARE COMP 239 
22 AMSI 466 
23 ANADEX 191 
24 ANCRONA 483 
25 ANDERSON JACOBSON 385 
26 ANDERSON PERIPHERALS 403 
28 APPARAT INC 61 
29 APPARAT INC 63 

APPLE COMPUTER INC 13, 377 
APPLIED ANALYTICS INC 296 

31 ARISTO POLKS 452 
32 ASAP COMP PROD INC 227 
33 ASAP COMP PROD INC 355 
34 ASHTON· TATE 273 

ATARI, INC 177 
35 ATARI PERSONAL COMP 339 
36 ATLANTIS COM P SERV 304 

A T"V RESEARCH 486 
453 AURORA DATA CORP 422 

37 AUTOCONTROL INC 466 
38 AUTOMATED EQPTMNT 20 
39 AUTOMATED EQPTM NT 258 
40 AVOCET 332 
41 AXIOM CORP 109 
42 AXLON INC 371 
43 B & B ELECTRONICS 457 
44 BASF SYSTEMS 281 

BASIC BOOKS 278 
45 BAY TECHNICAL ASSOC 126 

BELL, JOHN ENGN 487 
BETA COMP DEVICES 476 

46 BILLINGS COMP CTR 205 
47 BIT BUCKET, THE 373 
48 BMC INTERNATIONAL 103 
49 BOWER·STEWART 418 
50 BUDGET SOFTWARE 482 
51 BUSS/CHARLES FLOTO 420 

BYTE BOOKS 208 
53 BYTE BOOKS 209 
54 BYTE BOOKS 210 
55 BYTE BOOKS 2 1 1  

BYTE BACK ISSUES 405 
BYTE SUB 458 

58 C ITOH ELECTR INC 1 1 3  
5 7  CALIF DIGITAL 502, 503 
58 CALIF COMP SYS 21 
59 CAMBRIDGE DEVEL LABS 399 
60 CAMBRIDGE UN IV PRESS 377 
61 CAMEO DATA SYS INC 357 
62 CAVAl SYSTEMS INC 407 
63 CAWTHON SCIENTF GAP 490 
64 CENTEC CORP 458 
65 CENTRAL DATA CORP 301 
66 CEXEC INC 4 1 1  
67 CFR ASSOCIATES INC 391 
69 CHRIS LIN I N DUSTRIES 279 
70 CLEV CONS COMP & 

COMPNTS 253 
CLINICAL ANALYSIS 88 

84 CMC INT"L 180 
85 CMC INT"L 382 
71 COLONIAL DATA SERVICE 399 
72 COLOR SOFTWARE 389 
73 COMPU·U·CON 325 

431 COMPILER SYS 347 
75 COMPUMART 124, 125 
76 COMPUTER AGE 383 
77 COMPUTER CASE CO 375 
78 COMPUTER CITY 453 
79 COMPL!TER CITY CANADA 255 
80 COMPUTER CO OF AM 383 
81 COMPUTER DISC OF AM 288 
82 COMPUTER DYNAMICS 482 

COMPUTER FACTORY 333 
83 COMPUTER FURN & ACCSS 288 

COMPUTER MAGIC 455 
444 COMPUTER MAIL ORDER 391 

86 COMPUTER PLUS 294 
87 COMPUTER SHOPPER 415 
88 COMPUTER SPCLTIES 132, 133 
89 COMPUTER STOP, THE 489 
90 COMPUTER TECHNOLOGY 292 
91 COMPUTER WRHSE·HI 447 

COMPUTER WRHSE 141 
92 COMPUTERS ETC 144 
93 COMPUTERS ETC. 400 
94 COMPUTERS ETC 428 

447 COMPUTERS PLUS INC 484 
96 COMPUTERS WEST 397 
97 COMPUTERS WHOLESALE 146 
98 COMPUTEX CORP 163 
74 COMPUVIEW PROD INC 67 
99 CONCORD COMP PROD 480 

232 CONDOR COMP CORP 226 
102 CONSUMER COMP 100, 101 
103 CORVUS SYS INC 169 
238 CPA SOFTWARE 457 

CPM USERS GROUP 369 
104 CPU SHOP, THE 471 
105 CROMEMCO 1, 2 
106 CRYSTAL COMPUTER 187 

Reader Service 
'Correspond d�rectly with company. 

1 1 3  DATA SAFE PRODUCTS 430 224 LYBEN COMP SYS 453 
1 1 4  DATA LEX COMPANY, THE 419 225 MACROTRONICS 453 
1 15 DATAMAX 34 226 MAGNOLIA MICROSYS 490 
1 1 6  DATASEARCH 378 227 MALIBU ELECTR CORP 85 
1 1 7  DATASOUTH COMP CORP 127 68 MANN, CHARLES & ASSOC 389 
1 1 8  DATASOUTH COM P CORP 272 228 MAROT SFTW SYS INC 233 
1 1 9  DELTA PRODUCTS 1 3 1  229 MARYMAC INDUSTRIES 1 1 4  
120 DENVER SFTW CO, THE 120 230 MAXELL DATA PRODUCTS 335 
1 2 1  DENVER SFTW CO., T H E  1 2 1  267 MCS 488 
122 DESIGNER SOFTWARE 1 1 1  MEAS SYS & CONTROLS 28, 29 
123 DIG lAC CORP 337 233 META TECHNOLOGIES 268 
124 DIG I BYTE SYS CORP 406 234 META TECHNOLOGIES 373 
125 DIGITAL GRAPHIC SYS 71 235 META TECHNOLOGIES 393 
126 DIGITAL MARKETING 6 236 META TECHNOLOGIES 462 
127 DIGITAL MARKETING 263 237 MFJ ENTERPRISES INC 407 
128 DIGITAL PATHWAYS 303 
129 DIGITAL RESEARCH 297 239 MICRO AGE COMP STORE 153 

DIGITAL RESEARCH COMP 477 240 MICRO BUSINESS WORLD 232 
130 DIP INC 277 241 MICRO COM 181 
131 DISC/3 MART INC 405 441 MICRO COM 367 

DISK SUPPLY CO 312 MICRO COMP DISC CO 402 
454 DISKS ETC 383 242 MICRO COMP STORE 92 
132 DISCOUNT SFTW GAP, THE 202 243 MICRO D 12 
133 OJ "AI" SYS LTD 327 244 MICRO DESIGN 455 
134 DMA 224 · 245 MICRO HOUSE 380 
135 DOW JONES 199 246 MICRO HOUSE 381 
136 DUAL SYS CONTROL CORP 14 247 MICRO MANAGEMENT SYS 291 
137 DWP 482 MICRO MINT 341, 365 
138 DYMARC INDUSTR INC 399 249 MICRO PRO INT"L 167 
139 DYNABYTE BUSN COMP C Ill 250 MICRO SCI 1 1 9  
140 DYNACOM P 289 251 MICRO WORKS, THE 376 
1 4 1  E/Z ASSOC 490 252 MICAOACE 285 
142 ECHO DESIGN & DEVLPMT 70 253 MICROBYTE 243 
143 ECOSOFT 395 254 MICROCOMP TECH INC 229 
144 EDUCATIONAL CRSEWRE 455 255 MICROCOMPEQUIP 476 

EFFICIENT MNGMNT SYS 81 256 MICRODASYS 161 
ELECTAOVALUE IND 455, 490 257 MICAOMAIL 164 

145 ELECTRONIC CONTROL 197 258 MICROMATE ELECTR INC 405 
146 ELECTRONIC DESIGN 403 259 MICROSETIE INC 76 
148 ELECTRONIC EQUIPMENT 484 260 �:g�g���� �J�6�fs 387 149 . ELECTRONIC SPECIALISTS 401 261 
150 ELECTRONIC SYSTEMS 491 262 MICAOTEK INC 260, 261 
151 ELECTRONICS CENTER 478 263 MICROWARE 242 
152 EPSON AMERICA 345 264 MIDWST COMP PEAPH 498, 499 

ESCON 397 265 MIKOS 472 
451 ESP COMP RESOURCES 194 268 M ILLER MICROCOMP. SERV 300 
155 ESSEX PUBLISHING 388 268 MINI  COMP SUPPLIERS 401 
156 EXATRON INC 99 269 MINI  MICRO MART 86 
158 EXECUTIVE SYS INC 25 270 MINI MICRO MART 506, 507 
159 EYRING RESEARCH 143 271 MINI MICRO MART 508, 509 

FEC INC 484 272 MONROE SYS FOR BUSN 241 
160 FAIRCOM 182 273 MORROW DESIGNS 193 
161 FARNSWORTH COMP CTR 252 274 MOUNTAIN COMPUTER 19 
162 FEITH SOFTWARE 490 275 MOUNTAIN VIEW PRESS 401 
163 FORDHAM 474 248 MPI 237 
164 FORETHOUGHT PRODUCTS 371 MT MICROSYSTEMS 1 1 7  
165 FREDEAICKTOWNE COMP 468 276 MTI INC 314 

G & G ACCOUNTING 376 231 MULTI BUSN COMP INC 362 
166 GEICO INC 307 277 MUSYS 190 

GENERAL ELECTR 145 278 NAT"L MULTIPLEX CORP 395 
GENERAL INSTRUMENT 147 279 NCE SUPPLY CORP 397 

167 GIMIX INC 142 280 NEBS 306 
168 GLOBAL PARAMETERS 403 281 NEC AMERICA 94, 95 
333 GNT AUTOM 358 262 NEECO 353 
169 GODBOUT ELECTR 246, 247 263 NEECO 259 
170 GORDON, MARK COMPS 404 264 NESTAR SYSTEMS INC 163 

GTE AUTOM ELECTR LAB 176 NETAONICS 78, 154, 160 
171 H & E' COMPUTRONICS 213 285 NORTHWEST COMPUTER 1 18 
172 H & E COMPUTRONICS 215 286 NOVATION 450 
173 H & E COMPUTRONICS 217 287 NOVATION 451 
174 HANLEY ENGINEERING 475 288 NOW MARKETING 184 
175 HARRIS'CORP 455 289 OFFCL SFTW BUYERS GDE 457 
176 HAYDEN BOOK CO INC 381 290 OHIO DATA PROD CORP 393 
177 HAYES MICROCOMP PROD 93 291 OHIO SCIENTIFIC INSTR C IV 
178 HAYES MICROCOMP PROD 387 292 OKIDATA CORP 49 
179 HCW3 ENTERPRISES 488 293 OLIVER ADVANCED ENGIN 294 
180 HEATH COMPANY 91 294 OLYMPIC SALES 401 
181 HELU CORP 488 295 OMEGA MICRO COMPUTER 404 
182 HEMENWAY ASSOCIATES 249 297 OMEGA RESEARCH 369 
344 HEURISTICS 54 OMEGA SALES CO 218, 219 
183 H EWLETI·PACKARD 57 298 OMIKAON 365 
184 HIGH TECHNOLOGY INC 1 1 5  299 OMNIBYTE 284 
185 HOBBYWOALD ELECTR 310 300 OMNITEC DATA 392 
186 HOUSTON INSTRUMENTS 27 ONCOMPUTING 305 
187 HOUSTON INSTRUMENTS 27 301 OPTIMAL TECHNOLOGY 384 
188 HUTCHINSON IND CORP 375 302 ORANGE MICRO 155 
189 IJCAI·81 457 303 OREGON SOFTWARE 107 

ILLINOIS COMPUTER 482 304 OSBORNE COMPUTERS 53 
190 IMAGE PROCESSING SYS 482 305 OSBOANEIMCGRAW·HILL 398 
191 IMS INTERNATIONAL 182 30 OSM COMPUTER 315 
192 I N FO UNLTD SOFTWARE 175 306 OSM COMPUTER 486 
193 IN MAC 371 ���NM���8�il:��88s449 
194 IN NO SYS INC 98 307 
195 INNOVATED SFTW APPL 282 308 PK SYSTEMS 258 
196 INTEGRAL DATA SYS 89 309 PACE INC 403 
197 INTEGRAND 379 310 PACIFIC EXCHANGES 223 
198 INTLGNT CONTROL SYS 283 311 PACIFIC EXCHANGES 415 
199 INTLGNT DEVICES M N  488 312 PACIFIC EXCHANGES 453 
200 INTERACTIVE M ICAOWAAE 385 313 PACIFIC EXCHANGES 482 
201 INT"L MICRO SYS 343 314 PAGE DIGITAL 481 
202 INTERTEC DATA SYS 1 5  3 1 5  PALOMAR C O M P  EQUIP 317 
203 INTERTEC DATA SYS 97 316 PAN AMERICAN ELEC INC 472 
204 INTROL CORP 484 317 PASSPORT DESIGNS 414 
205 IPEX INT'L 453 318 PASSPORT DESIGNS 421 
206 ITHACA INTERSYSTEM$ 8, 9 319 PCD SYSTEMS INC 72 
207 JADE COMP PROD 500, 501 320 PEACHTREE SOFTWARE 330 
208 JAMECO ELECTR 494, 495 446 PELICAN PROGRAMS 455 
209 JDR MICRODEVICES 469 321 PER COM DATA 7 
210 JA I NVENTORY CO 478 322 PER COM DATA 35 
2 1 1  K MEGA TECHNOLOGY 359 323 PERSONAL COMPUTERS 156 
21 2 KERN PUBLISHING 196 324 PERSONAL MICAOCOMPS 349 
213 KLQ.FOX 466 325 PERSONAL SOFTWARE 31 
2 1 4  KONAN CORP 73 328 PHASE ONE SYS INC 313 
215 LARKS ELECTR & DATA 488 327 PICKLES & TROUT 391 

LEADING EDGE PROD 234, 235 328 PIICEON 203 
445 LIFEBOAT ASSOCIATES 139 329 POLY PAKS 457 
217 LIFELINES 123 330 POTOMAC MICRO-MAGIC 136 

33? PURCHASING AGENT, THE 290 
QANTEX DIV 329 

338 QUALITY COMP PARTS 482 
339 QUALITY SOFTWARE 245 
341 QUASAR DATA PROD INC 311 
342 QUEST ELECTR 479 
343 QUIET DESIGNS INC 195 
345 A K S ENTERPRISES INC 276 
346 RC ELECTRONICS 490 
347 RACET COMPUTES 379 
348 RADIO SHACK 135 

RAINBOW COMPUTING INC 149 
349 RANK ELECTRO-MEDIA 192 
350 RCA SOLID STATE 1 8  
351 RCA SOLID STATE 265 
352 REDDOX CORP 201 
442 ROBOTICS AGE 369 
443 ROBOTICS AGE 385 
452 ROCHESTER DATA 422 
353 ROCKWELL INT"L 429 

ROCKWELL INT"L 105 
354 S & M SYSTEMS 387 
355 S C DIGITAL 397 

5·100 INC 405 
356 SAMS, HOWARD W 185 
357 SCIENTIFIC ENGAG LABS 379 
358 SCION CORP 5 
359 SCITRONICS 62 
360 SCITRONICS 238 

SCOTISDALE SYSTEMS 32 
361 SO SYSTEMS 68 
362 SEABIRD PRESS, THE 457 
363 SEA TILE COMP PRODS 267 
364 SECURED COMP SYS 457 
365 SELECT INFO SYS 321 
366 SIERRA DATA SCIENCES 96 
36? SIERRA NATIONAL 221 

SINCLAIR RESEARCH 137 
368 SKYLES ELECTRIC WORKS 453 
369 SLUDER 484 
370 SMALL BUSINESS APPL 134 
371 SMOKE SIGNAL BADCSTG 51 
372 SMOKE SIGNAL BRDCSTG 

374 \PJff:T
RfR 

0
c

NJ-�� �;-3 
375 SOFTWARE TECHNOLOGY 486 
376 SOFTWARE·TO·GO 308 
373 SOHO GROUP, THE 395 

SOLID STATE SALES 168 
378 SOLID STATE SURPLUS 455 
379 SORRENTO VALLEY ASSOC 389 
380 SORRENTO VALLEY ASSOC 396 
381 SOUTHERN SEMICNDTRS 299 
382 SOUTHWEST TECH PROD C I I  
383 SP ELECTRONICS 488 
384 SPECTRUM SOFTWARE 251 
385 SSM MICRO COMP PROD 1 1  

STARBUCK DATA C O  417 
386 STARSTRUCK SOFTWARE 457 
388 STRUCTURED SYS GROUP 55 
389 SUBLOGIC 74 
390 SUMMAGAAPHICS 170 
391 SUNNY INT'L 460 
450 SUPER STAR INT"L CORP 271 

SUPERSOFT 60, 206, 236, 274, 
275, 394 

39� SYBEX 159 
SYNCHRO SOUND 4 1 2  

394 SYNERTEK SYSTEMS 231 
SYSTEMS & SFTWR INC 176 

395 SYS INTERFACE CONS 490 
396 SYSTEMS PLUS 323 

TAB BOOKS 257 
398 TARBELL ELECTR 393 
399 TECHNICAL I NNOVATIONS 484 
400 TECHNICAL SYS CONS 77 
401 TECMAR INC 295 
408 TEl INC 318 
407 TEl INC 322 
408 TEl INC 324 
402 TERCER MEDIC 331 
403 TERMINAL DATA SYS 484 
404 TEXAS COMP SYS 390 
405 TEXAS INSTRUMENTS 105 
409 THREE M COMPANY 65 
4 1 0  THUNDERWAAE 240 

TINNEY, RBT GRAPHICS 269 
41 1 TINY·C 30 
412 TNW CORP 373 
413 TOOLSMITH, THE 453 
449 TOTAL DIGITAL ENG 374 
414 TOTAL I NFORMATION SVC 488 
4 1 5  TAADE·A·COMPUTEA 294 
4 1 6  TRANS N E T  C O R P  375 
4 1 7  TSEIHAADSIDE 166 
4 1 8  US M I C R O  SALES 496, 497 
4 1 9  US ROBOTICS 369 
420 UDO CORP 1 7  

UNITED SFTW AM 1 72, 1 73 
421 URBAN SFTW CORP 402 
422 VAMP INC 453 
423 VANDATA 409 
424 VECTOR ELECTA 16 
425 VECTOR GRAPHICS 129 
426 VERBATIM CORP 79 
427 VERTICAL DATA SYS INC 406 
428 VIDEO MARKETING 466 
429 VIDEX 287 
430 VOICETEK 248 
43� WS ELECTRONICS 457 

WASHINGTON COMP SERV 467 
WESTICO I N C  188, 1 89. 466 

433 WHITE COMP SYS 33 
434 WHITESMITH'S LTD 157 
435 WILD HARE COMP SYS 165 
438 WINTEK CORP 484 
437 WINTERHALTER & ASSOC 1 1 2  
438 WORLDWIDE ELECTR 455 
439 WW COMPONENT SUPPLY 474 
448 XPS I N C  484 
440 ZOBEX 319 

To ger further Information on the produces 
advert1sed in BYTE. fill out the reader serv1ce 

108 CUSTOM PERIPHERALS 490 
109 CYBER INNOVATIONS 482 
1 1 0  CYBERNETICS INC 6 4  
1 1 1  DATA DESIGN 395 

DATA DISCOUNT CTR 302 
1 1 2  DATA HARDWARE 453 

219 LNW RESEARCH 351 331 POWER ONE INC 150 
334 LOGICAL DEVICES 488 218 PRENTICE CORP 280 . 
220 LOGIC TECHNOLOGY SERV 400 PRIORITY ONE 250 
222 LOMAS DATA PRODUCTS 399 332 PRIORITY ONE 504, 505 
223 LON DE, PARKER & MICHELS 101 PROF COMP STORE 320 

377 335 PROGRAMS UN LTD 5 1 0  

card w1rh your name a n d  address. Add a 
1 8-cem stamp ro the card. then marl. The 1n-
dex •s provided as an add1t1onal serv1ce by 
the pubhsher. who assumes no habihty for 
errors or omissrons. 
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���� READER SERVICE 
For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given. This card va lid for 90 days only. 
NOTE-If label is missing or defaced fill out coupon 
careful ly--PLEASE PRINT -this is the only way to get 
requested materia l to you. 

May 1 98 1  

4 1 5 1  
Name ______________________________________________ __ 

(Title)------------------ (Company) 

Address ----------------------------------------------

City---------------------- State------- Zip ------------
1 21 41 61 Bl 1 0 1 1 2 1  1 4 1  1 6 1  1 B 1  2 0 1  2 2 1  241 2 6 1  2 8 1  301 3 2 1  341 361  381  401 4 2 1  441 461  48 1 50 1 5 2 1  541 5 6 1  58 1 601  6 2 1  641 661 6B1 

2 2 2  42 62 B2 1 0 2  122  1 42 1 62 1B2  202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 662 682 

3 23 43 63 83 1 03 1 23 143 1 63 1 83 203 2 2 3  243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 6B3 

4 24 44 64 B4 1 04 1 24 1 44 1 64 1 84 204 224 244 264 2B4 304 324 344 364 384 404 424 444 464 4B4 504 524 544 564 584 604 624 644 664 6B4 

5 25 45 65 85 1 0 5  1 2 5  1 4 5  1 6 5  1 8 5  205 225 245 265 285 305 325 345 365 385 405 425 445 465 4B5 505 525 545 565 5B5 605 625 645 665 6B5 

6 26 46 66 86 1 06 1 2 6  1 4 6  1 66 1 86 206 2 2 6  246 266 286 306 326 346 366 386 406 426 446 466 4B6 506 5 2 6  546 566 5B6 606 626 646 666 6B6 

7 27 47 67 B7 1 0 7  1 2 7  1 47 1 6 7  1 B 7  207 2 2 7  247 267 287 307 327 347 367 38 7 407 427 447 467 487 507 5 2 7  547 567 5B7 607 627 647 667 6B7 

8 28 48 BB 88 1 08 1 28 1 48 1 68 l BB 208 228 248 268 28B 308 328 348 368 3BB 408 428 448 468 488 508 528 548 568 58B 608 628 648 668 BBB 

9 29 49 69 89 1 09 1 29 149 1 69 189 209 229 249 269 289 309 329 349 369 3B9 409 429 449 469 4B9 509 529 549 569 5B9 609 629 649 669 6B9 

10 30 50 70 90 1 1 0 1 30 1 50 1 70 1 90 2 1 0  2 30 250 270 290 3 1 0  330 350 370 390 4 1 0  430 450 470 490 5 1 0  530 550 570 590 6 1 0  630 650 670 690 

1 1  3 1  5 1  71 9 1  1 1 1  1 3 1 1 5 1  1 7 1  1 9 1  2 1 1  2 3 1  2 5 1  2 7 1  2 9 1  3 1 1  33 1 3 5 1  3 7 1  3 9 1  4 1 1 431  4 5 1  4 7 1  491  5 1 1 5 3 1  5 5 1 5 7 1  5 9 1  6 1 1 63 1 6 5 1  671  69 1 

1 2  32 52 72 92  1 1 2 1 32 1 52 1 7 2 1 92 2 1 2  232 252 272 292 312  332 352 372 392 412  432 452 472 492 5 1 2 532 552 5 7 2  5 9 2  612  632 652 672 692 

1 3  33 53 73 93 1 1 3 1 33 1 53 1 73 1 93 2 1 3 233 253 273 293 3 1 3  333 353 373 393 413 433 453 473 493 5 1 3  533 553 5 7 3  593 613 633 653 673 693 

1 4  34 54 7 4  94 1 1 4  1 34 1 54 1 74 1 94 2 1 4 234 2 54 274 294 314 334 354 374 394 414 434 454 474 494 5 1 4 534 554 574 594 614 634 654 674 694 

15 35  55 75  95 1 1 5  1 35 1 55 1 7 5  1 95 2 1 5  235 255 275 295 3 1 5  335 355 375 395 4 1 5  435 455 475 495 5 1 5 535 555 5 7 5  595 6 1 5  635 655 675 695 

1 6  36 56 7 6  96 1 1 6  1 3 6 1 56 176 1 96 2 1 6 236 2 5 6  276 296 316 336 356 376 396 416 436 456 476 496 5 1 6  536 556 576 596 616 636 656 676 696 

17 37 57  7 7  97 1 1 7  1 3 7  1 57 1 7 7  1 9 7  2 1 7 237 2 5 7  277  297 3 1 7  337 357 377 397 4 1 7  437 457 4 7 7  497 5 1 7  537 5 5 7  577 59 7 6 1 7  637 657 677 697 

lB 38 58 78 98 1 1 8 1 38 1 58 1 78 198 2 1 8  238 258 278 298 318 338 358 378 398 418 438 458 478 498 5 1 8  538 558 578 598 618 638 658 678 698 

19 39 59 7 9  99 1 1 9 1 39 1 59 1 79 1 99 2 1 9 239 2 5 9  279 299 319 339 359 379 399 419 439 459 4 7 9  499 5 1 9  539 559 5 7 9  599 619 639 659 679 699 

20 40 60 80 1 00 1 20 1 4 0  1 60 1 80 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 

BYTE 'S BOM 8 is your direct l ine to the editor's desk. Each month, the two top-rated a uthors receive bonuses based on your votes. To cast 
your vote, first look at the J ist of this month's articles and corresponding article numbers ( located in the unclassified ads section on the page preceding the 
Reader Service J ist), then rate each article as Excellent. Good, F•lr, or Poor by circling the a ppropriate number in each column below. Your feedback helps 
to produce the best possible magazine each month. 

Article No. 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 

Excellent 80 1 805 809 8 1 3  8 1 7  8 2 1  8 2 5  8 2 9  833 837 841 845 849 853 857 8 6 1  8 6 5  8 6 9  873 877 

Good 802 806 8 1 0  8 1 4  8 1 8  822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 

Fair 803 807 8 1 1 8 1 5  8 1 9  823 82 7 8 3 1  8 3 5  839 843 847 851 855 B59 B63 B67 B7 1 B75 B79 

Poor 804 BOB 8 1 2  8 1 6  820 824 B2B B32 836 840 B44 84B B52 856 BBO B64 86B B72 8 7 6  BBO 

_ L.:;;. __ _____ __ _ _ _ _ __ _ _ _ _  . ("" ll�Jf READER SERVICE 

M'' ::: : 
I �� 

For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored (Title) ___________________ (Company) 

I unless zip code is given. This card valid for 90 days only. 
NOTE-If label is m issing or defaced fi l l  out coupon Address ----------------------------------------------
careful ly-PLEASE PRINT -this is the only way to get 

I requested materia l  to you . City State Zip 

I 
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I 
I 

1 21 41 61 8 1 1 0 1  1 2 1  1 4 1  1 6 1  I B I 20 1 2 2 1  241 26 1 2B1  301  32 1 341 361  381  401 4 2 1  441 4 6 1  4B1  501  5 2 1  541  5 6 1  5B 1 601  6 2 1  641 66 1 BBI 

2 2 2  42 62 B2 1 02 122  1 4 2  1 62 1 82 202 222 242 262 282 302 322 342 362 382 402 422 442 462 4B2 502 522 542 562 5B2 602 622 642 662 6B2 

3 23 43 63 83 1 03 1 23 1 43 1 63 1 B3 203 2 2 3  243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 5B3 603 623 643 663 6B3 

4 24 44 64 B4 1 04 1 24 1 44 1 64 1 84 204 224 244 264 2B4 304 324 344 364 3B4 404 424 444 464 484 504 524 544 564 584 604 624 644 664 6B4 

5 2 5  45 65 85 1 0 5  1 25 145 1 65 1 8 5  205 225 245 265 2B5 305 325 345 365 385 405 425 445 465 485 505 525 545 565 5B5 605 625 645 665 685 

6 2 6  46 66 86 1 06 1 2 6 1 4 6  1 66 1 B6 206 226 246 266 2B6 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 .666 686 

7 2 7  47 6 7  87 

B 28 4B BB BB 

1 0 7 1 2 7  1 47 1 6 7  1 8 7  207 227 247 267 2B7 307 327 3 4 7  367 3B7 407 427 4 4 7  467 487 507 5 2 7  547 567 587 607 627 647 667 687 

1 08 1 28 1 48 1 68 1 88 20B 228 248 268 28B 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 

9 29 49 69 B9 109 1 29 1 49 1 69 1 89 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 · 609 629 649 669 6B9 

10 30 50 70 90 1 1 0 1 30 1 50 1 7 0  1 90 2 1 0  230 250 270 290 3 1 0  330 350 370 390 4 1 0  430 450 470 490 5 1 0  530 550 570 590 6 1 0  630 650 670 690 
11 31 5 1  71 91 

12 32 52 72 92  

1 1 1  131  151  1 7 1  1 9 1  2 1 1  23 1 2 5 1  2 7 1  2 9 1  3 1 1  331  3 5 1  3 7 1  391  4 1 1  4 3 1  451 47 1 491  

1 1 2  1 32 1 52 1 72 1 92 2 1 2  232 252 2 7 2  292 3 1 2  332 352 372 392 4 1 2  432 452 472 492 

5 1 1  5 3 1  5 5 1  5 7 1 59 1 6 1 1 631  6 5 1  671  69 1 

5 1 2 532 552 5 7 2  5 9 2  6 1 2  632 652 672 692 

1 3  33 53 7 3  93 1 1 3  133 1 53 173 193 2 1 3  233 253 273 293 313 333 353 373 393 413 433 453 473 493 5 1 3  533 553 573 593 613 633 653 673 693 

1 4  34 54 74 94 1 1 4 1 34 1 54 1 74 1 94 2 1 4  234 2 54 274 294 3 1 4  334 354 374 394 4 1 4 434 454 474 494 5 1 4  534 554 574 594 614 634 654 674 694 

15 35  55 75 95  1 1 5 135  155  1 7 5  1 95  215  235 255 2 7 5  295 315  335 355 375 395 415  435 455 475 495 515  535 555 5 7 5  5 9 5  615  635 655 675 695 

16 36 56 7 6  96 1 1 6  1 36 1 56 1 76 1 96 2 1 6  236 2 5 6  276 296 316 336 356 376 396 4 1 6  436 456 4 7 6  496 5 1 6  536 5 5 6  5 7 6  596 6 1 6 636 656 676 696 

17 3 7  57  7 7  9 7  1 1 7 1 3 7  157 1 7 7 1 9 7  2 1 7  237 2 5 7  277 297 3 1 7  337 357 377 397 4 1 7  437 457 4 7 7  497 5 1 7  53 7  5 5 7  577 597 6 1 7  637 657 677 69 7 

1 8 38 58 78 98 1 1 8 1 38 1 58 1 78 1 98 2 1 8  238 258 278 29B 3 1 8  338 358 378 398 4 1 B  438 458 4 7 8  498 5 1 8  538 5 5 8  578 598 6 1 8  638 65B 678 698 

L 1 9  39 59 79 99 1 1 9 1 3 9  1 59 1 7 9  1 99 2 1 9  239 259 279 299 3 1 9  3 3 9  359 3 7 9  3 9 9  4 1 9  4 3 9  4 5 9  47 9  4 9 9  5 1 9  5 3 9  5 5 9  579 5 9 9  6 1 9  6 3 9  6 5 9  6 7 9  699 

20 40 60 80 1 00 1 20 140 1 60 1 80 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 
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� ��II I SUBSCRIPTIONS 

I For a subscription to BYTE, please complete this card. 

I Name 

Address -------------------------------------1 City 

I State ____ Zip _____ Country ----------------

Card No. -----------------------------------1 Expiration date -----------------------------

1 Four digits above name-Master Charge only 

Signature Date ____ _ 

I Please allow eight weeks for processing, Thank you. 

USA Canada 
Mexico 

0 I year 0 $ 1 9  0 S21  

0 2 years 0 S 34 0 $38 

0 3 years 0 $49 0 sss 

0 S43 Europe (air delivery) payment enclosed 

0 S 3 5  Elsewhere (surface mail) payment 

enclosed 

(Air mail rates avai lable upon request) 

Pleese remit In US funds drewn on • 
US benk. Thenk you. 

0 Check enclosed (Bonus.: (North America 
only] one EXTRA issue-receive 1 3  issues for 

the price of 1 2) 

o il 0 � 
0 Bi l l  me (North America only) 

4 1 5 1  

r - - ------- - - - - -

0 I year 

0 2 years 

0 3 years 

USA 

0 $ 1 9  
0 $34 
D S49 

Canada 
Mexico 

D S 2 1  

D S38 

D s ss 1 For a subscription to BYTE, please complete this card. 

Name ____________________________________ ___ 

I Address -------------------------------------

0 S43 Europe (air del ivery) payment enclosed 

0 S35 Elsewhere (surface mail)  payment 

enclosed 

City I State _____ Zip _____ Country ______________ _ 

(Air mail rates available upon request) 

Pleese remit In US funds drewn on • 
US benk. Thenk you. 

I Card No. 
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Don 't M iss An Issue! 
Have BYTE 
delivered to 
your door. 

Each month BYTE wil!  bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa
tion presented in the pages of BYTE. 

With BYTE you'll always be among 
the first to know about the important 
b reakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad
vanced technology to you. Return the 
attached card today! 

Subscribe to BYTE-the world's 
leading computer magazine. 
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The Dynabyte Difference: Unequalled price/performance 
with total expandability. 

Buying the powerful 
Dynabyte 5615 isn't only smart, 

itS cost efficient. 

The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus  architecture . Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back
up to your system also. If it's tape back-up you 
need, then choose our 5700. If you need less 
storage, our 5�" floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3 . 6  MB capacity, can be yours . 

The 5615 system is available with either 
single user CP/M or our enhanced MP /M for 
multi-user applications. Our MP /M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP /M operating system that supports a 

host of existing languages and meets minicomputer standards. 
No multi-user applications library is so responsive to your needs. The 5615 features Business 

Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail
ability, quantity discounts , 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer capability in your hands. That's �������������� 
the 5615 .  That's the Dynabyte Difference . Call rr I 
Mike Seashols,V P Marketing (800) 227-8300. 
In California ( 415) 329-802 1 .  Dynabyte , 
1 1 5  Independence Drive , Menlo Park, 
California 94025 .  

DllllaB111•E BusinessComputers t j 
Business Manager is a registered trademark of Dynabyte. CP/M and MP/M are registered trademarks of Digital Research Corp. 

Circ le 1 39 on inquiry card. 
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A cost effective 
10 me ab te system 
from t e eader 
in Winchester based 
microcomputers. 

��������� 

Ohio Scient i f ic  has put a 
low-cost, h i g h-perform
ance 8" non- removable 
hard d isk together with its 
popu lar  desk-top m i c ro
compute r system .  This y ie lds 
approx i mate ly 1 0  megabytes of fast 

- hard disk capabi l ity at a t remendous 
cost/performance benefit ove r 
f loppy based m i c rocompute r 
systems. 

C3- D 
The 1 0  megabyte system is  also 

ava i lable with the added advantage of 
t r ip le m i c rop rocessors - the 6502A, . 

68 800 and Z-80A. This a l l ows you to . 
make max i m u m  use of Oh io Scientif ic's 
extens ive software l ib ra ry as wel l  as 
prog rams offered by i ndependent 
suppl iers and publ ishers .  $7,600. 

0 
C2- D 
Standard Features · .. , , \ 

• 52K RAM _ 

• 8" f loppy d isk d r ive for prog ram t ransport 
._ . and backup. _ 

• OS-65U sma l l  bus iness operat ing system 
• 9�d ig it  prec is iofl - 8ASIC by M i c ros�ft. 
• AV,ai lable i n  OEM quantit ies at att ract ive 

· discounts. : 
· 

For literature and the name of your local dealer, 
CALL 1·800·321·6850 TOLL FREE. 

I IIIE.TIFII 
a �tf.C(��1 Company 

1 333 SOUTH CHILLICOTHE ROAD, AURORA, OH 44202 • (216) 831 -56[ 

Circle 291 on inquiry card. 
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